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1) W2Y F252 ¥4 2 Y5ugs 84

2 FEES FHET TERWIA Y BYI uA¥YR 48 SEX
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=9 BAT ol 71AY P WYL Hx2 3YPsidct & dF
AREA WY F2EY ¥ U YEUHNY BPL 533U (94U
2001-39574) 3} ).
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SUMMARY

I. Title of the Study

Development of Immunomodulators and Applications for Functional Foods

from Baechohyang (Agastache rugosa)

II. Objective and Significance of the Study

Allergy and chronic inflammatory diseases caused by excessive immune
responses is known to be not easily curable diseases. Because the
effective pharmaceuticals for them have not been definitely developed
yet, the patients have to use various kinds of allopathic remedies. For
protection against diseases caused by abnormal immune system and a lot
of adult diseases related in inflammation such as atherosclerosis,
hypertension, stroke, Alzheimer’'s disease and aging, it is a effective
method to improve his own physical conditions by neutraceuticals,
which contain active compounds on modulation of immune system and are
safe for a long-period use, Natural products has been important
resources for pharmaceuticals, In the research for neutraceuticals from
plants, it is necessary to select an object which contains active
compounds as major components and can be easily cultivated. The plants
for neutaceuticals can lead out to culture and be a good source of
income for farmers.

Baechohyang (Agastache rugosa, Labiatae) has been used for
traditional medicine, spices and source of honey in Korea. Thus this
plant is a good candidate for neutraceuticals., In this study, we

investigate the active compounds for immuno-modulating activity in
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vitro and in vivo from baechohyang extract and develop various kinds of
functional foods based on the physiological activities, The results
could encourage farmers to cultivate it and contribute positively to

industrial developments,

IlI. Scope of Research

The scope of the research is summerized in the following two
categories. In the first subject of research, investiagation of
immuno-modulating activities of Baechohyang extract was preformed
through the screening active constituents using in vitro assays and
evaluating anti-inflammatory activity and anti-atherosclerotic activity
of the extract and active compound (tilianin) in vivo: Evaluation of
anti-inflammatory activities of the extract and subfractions from
Baechohyang was carried out in the first year, isolated active
constituents from it and investigated structure-activity relationship
in the second year, and anti-inflammatory and anti-atheroschlerotic
activity of the extract and active compounds was evaluated by using
animal models in the third year. In the second sub‘ect of research,
development of functional foods using the extract and whole plant:
processes of elementary pre-treatment conditions were set up in the
first year, optimal processes for beverages contained Baechohyang
extract such as drinks and granule tea were established in second year,
and optimal processes for leaf tea and spices were established in the
third year, In this study was aimed to reveal the scientific evidence
of Baechohyang as a source of neutraceuticals and to development

industrial processes for functional foods.
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IV. Results and Further Application

1. Results

1) Anti-inflammatory activity and anti-atherosclerotic activity
of Baechohyang extract: The extract showed strong anti-inflammatory
activity in carrageenan-induced acute edema mouse model and
anti-atherongenic lesion activity in LDLR (low density lipoprotein
receptor) deficient mouse model. These activites were thought to be
resulted from modulation activity of several pathways of inflammation
process. Among the main constituents of Baechohyang, polyunsatuarated
fatty acids (PUFA), phytosterols, oleanolic acid and rosmarinic acid
showed potent anticomplementary activity, and PUFA, acacetin and
tilianin newly showed potent ICAM-1 expression inhibition activity. We

applied for a patent (application no 2001-39574) with this results.

2) Anti-inflammatory activity and anti-atherosclerotic activity
of tilianin from Baechohyang: Tilianin, the major constituent of
Baechohyang, showed strong anti- inflammatory activity against ICAM-1,
VCAM-1, NO synthesis and iNOS & IL-6 mRNA expression in vitro, and
diminished the atherogenic lesions in LDLR-/- mouse model. We applied

fro a patent (application no 2001-39575) with this results.

3) Functional beverages and spices using the extract of
Baechohyang: The processes of extraction, mixing ratio of additives
and storage conditions were established for drinks and granule tea.
This results were applied for a patent (application no 2001-25172). And

the processes of extraction conditions, optimal mixing ratio for spices
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were also established and this results were applied for a patent
(application no 2001-25217),

4) Leaf tea and Furigake using Baechohyang leaves: The processes
for leaf tea and mixed tea using baechohyang leaves were established
and the results were applied for a patent (application no 2001-25216).
And the processes for development furigake using the leaves were also
established and the results were applied for a patent (application no

2001-25216),

2. Further application

From this study scientific evidences of Baechohyang as a strong
candidate of neutraceuticals and industrial processes for functional
foods were established. We would like to elevate the value of
Baechohyang for cultivating farmers through the development functional

foods of Baechohyang in the near future,
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A1 A7AL B3t Wl

2 a7 TSR HY g W SEAMYELE wlxye] HogzdE
BHEAE FE8L B0 AR 7158 AEE /MUt wjx¥ge] ¥
WHE EHL2A 718 £5F7iet AP HBEEe] I F3&
Fal =3stoct

ALY 82 A F JIRE AW WA A 1 AFA o)A
t 7158 AELE AMSE Y AMY-E teE U ¥E HAA
oA g AN, BPEL Fel 9 F25F, F BELE oy FEA

& Y5l w2y 32259 WA U ol uAY Ao oy e
3& g3t stdch. Ay E9s 1xhd e w2y F&E Az 9
=¥ HEF PAS +YNE 2xpd 2ol w2 HgRE ¥AEERY

T2 43I BE-F2 FAE 73N 3HdRME FERESE o8
¥E P E58d B d3stdnt. A 2 AR slxY
9 @ FEES o83 AE g ey V) U $RAFE +Y3
3G AE T Jed AES Adstaal stden, At d
v 1xpd R NEANIE AT 33 AN et B4 &2 19
¢ & HFHFFE Y3tz 2apdxe v BEER TR 55YL 9
| 7158 &8 /Y, 33 dxoe vi2d ARE o€ Aw € YAUR
Mg A2FE HY& HY AFE 3
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AH2d d3Le] 874

19870 BEASHA AW ANZ sl 93 s&o] AY AW $el
2AE EY B8 ZQE} 809 2-3xeld HI 7-8x2 Ztstn QT
'BURE AAT VoA E T Ve 2QloE AU BN
L Zo] o e AFolEg, gomel dF WS Peivty] SxAA Al
Agoly 22 Al7lgl ey Wol E= Al J1&e FusE Ro|
A3 27H T ot weld T EEALE ol8T A5 BY UA
AFE AP BEH o] ¥ ozl SAHY AWEe HRY 4 I
£ whgoltt. WAl ol AN FUAE Mot os Ry JY
q BR wA A3y} Wus) AYHD 9oy} A8 B AU LT A
el 7HE Rolsln BYR AeBEE 2RI A5y AES A
dole dAZ HEY APolrh 15U AABE ez dFE 9
ojEolyl FEHOT oFo] Ston Ade Ty AN Jvy BIL
ot A2 Ao AT gk wekd a7 tde AAY o ¥
AU 27} e AW WASAIRCHE &4A AT S A2, A
&, AoREA UurlES] FAltiro] HA st AAE AN Hrst
AE ¥Y + g AL AYsks o] Fesm, Bl ANY 57
& FogomA Hule] AEUOE o8 4 YA s AAAe] W
2.3}t

W28 (PFEE, Agastache rugosa, Labiatae)E o2 E] LutoflA
AR (HE), AsHE (EEH),AS (EEE) 5 2 T A=
AHgsla Qln, HzelAL g EnxEs, 22 UWd (EE)SE o
she 5 @ AEYIE o8 U 80T A8 glo FVHOE HE
sl E Qo] BAY EABoln, Ay el uiy A7AH
& 22 Y8 AYOT BRY 4 A& B4 Aotk MRY IF
Eeyy 23 ¥4 2492 5 d49zd 754 BUS NRY Ty
YHELE A7 AU M2V o) A% AES AL Azt
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gld, & d7324 w23 "9zl Py 2AT 71578 AF Ay
ZlaE GyIE w2y VN E AXY ¢ o AuleTte] £5F
7HE ZleiE £ AR olet A wAES] /RN Ve T d™EAEY
st & & Z3E vehd 4 Qlth
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T miAdA 2 AGMES BAFo L BEEH, dIFuAER
&, HAX olF, 2 u3 5 d-9 HUHA ey e
i, §F dd §F5 5 43 3o uehdtt B B g5
2 FRAAYEE AAZ L &Y 2AE QY3 APA JeHEHES
StA| R, o] AARA AUAU WF-EHe] do| Ho A3 UIo] =3t
A ALHoz dojipd o3]y AWML Fa HeBL(INE AR, 0
dF)ol =, 8, dEFH, VoA F ARAFPcME Fjacle] H
tl, B dAFox= HAA (complement system), A EF2FA (CAM, cell
adhesion molecules: ICAM-1,VCAM-1), A}3}24A (nitric monooxide, NO) %
8 A3/ AAE chge w3y W2 JdE& #FEstEA st
on, ol |3/ UAEL] WYAY UL A EH v} Arh

HA, BAA (complement system)¥ Huge] z7|o] dF ¥4¥3 4
FE2EE sk AYY FadAtolrl. BAe B3t AP BEE= E
Atz (oh}d el { AR C3a, Cda, C5a)zt H3TH 3 (membrane attack
complex, MAC)Z Cl§t &% HAH[Fupx|Ld FAEY (Sato, Y. et al,
Ann, Rheum, Dis. 52, 795-800, 1993), A EFwrA A (Takematsu, H. et
al, Clin. Exp. Rheumatol. 10, 433-438, 1992), ARIZE7|AH F¥L
(Langlois, P. F. et al, Heart Lung. 18, 71-84, 1989), ¥R slojnjd uj
(McGeer, D. L. et al, 8, 80-83 1995)¢} #o] slem, FH7|ol4 2T
AEukge] 2gAQl fele] ¥ glrh (White, D. 14, 3-5, 1996)

P43t YA 5QUA} (platelet activating factor, ©]8} PAF)E= A|X Q1%
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oA T o=y AAA HUYERAM ZE ESAHE, gHUIYME H
Yagto] A PArEE @dFujsi=tolct. PAFE 10°~10° MAES] Ao
= g3Fd S, @5 MR B4 LS st dFAHEL thE midlE
A Y 9 UEE FEESEAN FPEFTUNEE FEstE: uisidatelct. PAF

€ Ed3lE gt ¥l wkgozl A £& 9 Iuivkgow
AR HA Fuztgol cjEFoln, R o]y AXNEE, HAS anaphylaxy, U

T &3, HAY, I8 dEANkg, A9d aFd 5 ooprdt AE
2 #Ho] U= ALeE BIAFYL]

ICAM-12 I M E (endothelial cells) EWHOA WHEHE= HERLY
=379 tEFQA iAot FHAA S uf¢ 2 £E02 YA
gloLt TNF-z, UHHE-,, AEFEN-14 5 AEFRIF AFuiAEA
23te] 2AFE god PP FEH3I] FUiE EH F ol ¥y
U T BFAHAXE FABIA QFAHARI G5 U 22 ol 9o
& &}, [Wegner C. D. et al, Science, 247(1941), 456-459, 1990:
Dustin, M. L. et al, J. Immunol. 137(1) 245-254, 1986] w}le}Ad, ICAM-1¢]
UL GFHEI} AU FHU= olF W ALGshe &7)o g3t 3
&2 FF2 Lo Fa¥ AL Fch

NO= NO & A (nitric oxide synthase, ©]3} NOS)ol 2]3] L-Z]
(L-arginine)o] At3}H ¥ L-A|E&@ (L-citrulline)z} 7 Ag€ch NO
© 3ol Zgste] A, 4w 234 9 F, ARFAY, L£IH &
T 23 el Bt ujAEAIY, GFAE B ofe} HHY X
oAM=z BgEo] ulPE ol tigt Wojzg-& Ik ¥, N0 Aol He
= NoS % 3l 8- =3-N0S (inducible-NOS, ©]3} iNOS)& Zr&o|u} ZR
€% (calmodulin)oll vjeJ&d o2 XA (lipopoly- saccharide, ©]3}
LPS), 2lo]EFRRIF (IFN-y, TNF 5)¢ x1=2o g WHE =g (Dinerman, J.
L. et al, Circ. Res. 73, 217-222, 1993), o]g|§t x}2o) 2j3le] o] 2L
AJAlYo] Z-2 (cyclooxygenase-2, ©]3} COX-2)% 7] #A3lx]o] JZni/fE
Al 2 Ae}LZTRl R (prostaglandins, ©]3} PGs)7t ABGE 7] wiiZe] iNOS

B
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ahg st cox-2¢) WEe ul¢ WA Ao 9o, AYH Now C0X-2 HHel
o8 F7|% %t}l. (Robert C. et al, J. Immunol, 165, 1582-1587, 2000:
Daniela S. et al, Proc. Natl, Acad. Sci, USA, 90, 7240-7244, 1993) th2]A]
oA Noo gL MeYFo2 iNose Wil ojsiAN fuEn, I A3 Al
TIE 34kl B43E Fushy] wiEo) Nok @3 ARY F8Y AR
& 2= olt}, (Heirholzer, C. et al, J. Exp. Med. 187, 917-928, 1998:
Nussler A. K. et al, J. Leukocyte Biol, 54, 171-178, 1993)

e, SHZse KAt BEE #4323 Agd, FA, 5T
2 5 #©73 26 2slol Tujo] AEE= ARSTA, o2 At HAFA
2, JER AY 5o £BA Y] Ulo] At FHAHL] 7] W3]
FPde “£ato] tjyt ¥hE (response-to-injury hypothesis)”2.ZA, /3
Hol, zarstE, Y, Tk, FH TERAAEHU = F7h n¥E ZE
o] Qo] 2lste] @ UMAMEI FHHA BEE AAA Rike 7l
23 ezt B otk WIHES JeRA A2 59 AZFEFEL]
aA dEEz AR Fidol E7iEe] ¥F AR, ¥aw, AYE Y
Hat g zxoge] ¥ipgol FIHEME, ol WHMNEES dIuisidxt ®
AR Bul B QFukg miEe] SuAstd ol Al W dEsiA Hrt
+ 70|t} (Russel R., New England J. of Med. 340(2), 115-126, 1999) olui,
g2 AYE A (low density lipoprotein, ©|3} LDL)o] A%}, FA,
A=z, gebd A3 o] Yo WY-LIE (modified-LDL, o3} MLDL)o] 2
Y3, o5 W uyAE U BE2Y AF % &4 Udch
(Steinberg D., J. Biol. Chem, 272, 20963-20966, 1997: Griendling K.K. et

]

%

off &

al., Circulation 96, 3264-3265, 1997: Bavab M. et al, Artheriosler,
Thromb, Vasc. Biol. 16, 831-42, 1996) o}E slo], iy~ 2] FHAREF
2221 (vascular cell adhesion molecule-1, VCAM-1) Yd W HFAHEH
@27l W&ol FIEH LIS WIAHE offel] ¢ H F3o| HL,
27439 L0l W A5 MILE Th GAAE, T U5l 5 HAHEY fY 2
WREE SUsts 3ge HBolslel Wie @ZNEE A Wrh
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N2EM: U=

(Rajavashisth T.B. et al., Nature, 344, 254-257, 1990: Quinn M. T. et
al., Proc, Natl, Acad. Sci. USA 84, 2995-2998, 1987) L ¥, Hw¥o g (¢
B oAz dulreyE $EY stediiis, EFuividaL 43AA F
o Agog Are HARHA =Ha, HAE ¥4 P2 7Y {4, B¥
29 olF W £, Ad84 23 I 5 MEAHA FFE ot ¥E 2
AL MLILE Ho= I IarzZe] df3de] B Y F=xo HRd ¥
o2 WA = o] (Fuster V. et al, eds. Artherosclerosis and coronary
artery disease. vol. 1, 539-555: 585-594; vol, 2, 492-510, Philadelphia,
Lippincott-Raven, 1996), s ¥y 2o g Hy YHo| 4T FYo
Bzl FZol 5 €87 A¥o] UelUA H& ZRolth. (Russel R., New
England J. of Med. 340(2), 115-126, 1999: Wong, M,-L. et al, Proc. Natl.
Acad, Sci. USA 97(15), 8681-8686, 2000) wietd, T A= 8F Ed&dH
& 9 LDL 5 A Hipo] w& B LA AR, ey AP &
FHo oafAnt AR Zlo] olet T UIAE olel2 AWAL /YU U
35 333 2 F dojuke WEY e W MEI ] o]Bx A7 I
Aol YHAHZ, tAHE 9 gzt Fo] Hojste APAA dF e Aol
=2
W, w23 (HEEE, Agastach rugosa 0, Kuntze)2 <% z}(Labiatae)o]
&3he thdA ez A T, FF, dE F 5ol 2¥3ix den &
2 uUelelde F2 ¥ Al opstAL AF A=A vl IPPelAE
AN G4RE LAY (EE)olE s P AF(HWIlK) e “FrEFE ARSI
W J[(R)E AASH 3, Ko 2a o} F4E AR"3e HAE A
g3tn glom, Rzt d(yoll)E FoA¥ T ZAF Y IJuAR=
AMESEa O e LU (EF)LE o]g3}aL glct
wjxare] HE AFEME HRAEE [J. Essent. 0il Res. 8(2),
135-138, 1996: ibid 4(6), 585-587, 1992: ¥+=ZA]F3}et¥ =] 23(5), 582-586,
1991; J. Agric. Food Chem. 40(8), 1362-1366, 1992}, A& 27
[Yakugaku zasshi 92(7), 908-909, 1972], tlg|=#l§{ [cikM=Z JH3F A
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9608662%.: Chin. Pharm. Sci. 6(3), 115-118, 1997: AjeFst¥=x] 25(4),
319-327, 1994: ibid 18(2), 99-102, 1987], Ec|e|=%¥1F[Yaozue Xuebao
26(12), 906-910, 1991: ~}<k¥t]x=] 19(2), 97-98, 1988: ibid 18(1), 50-53,
19871, &el¥ xo]E=[Yaozue Xuebao 26(12), 906-910, 1991: Chem. Pharm,
Bull, 29(6), 1777-1779, 1981], =|dZ23}o]= [Yakugaku Zasshi
106(12)1108-1111, 19861, J}ZElxo|=f [ABeFel¥| =] 30(4), 404-408, 1999]
7} RaEgdrh. wixge] Ay |Y AFEAE F&EY IFEEA
[Phytother. Res. 14(3), 210-212, 2000: J. Food Sci. Nutr, 4(2), 97-102,
19991, #ulolal& ¥4 [Arch. Pharm. Res. 22(5), 520-523, 1999: US patent
5776462], REiolLAldol2 A [¥FA] 42(6), 634-638, 1998]°]
BaHgs, w2y HE F F{HEY ¥FE3 [Zhongguo Yaozue Zazhi
35(1), 9-11, 2000; Weishengwuxue Zazhi 18(4), 1-4, 16, 1998] W R7]7]¥]
YVH[ZTES]  |10442053], JIEEjol= AHEo] 3ebgrad [tz
30(4), 404-408, 1999], clHESHFY YA [J. Nat, Prod. 58(11)
1718-1821, 1995] W Bhujo]a]A%/d [Arch., Pharm. Res. 22(1), 75-77,
19991, HEZZulr-o|=F2] Bhulo]la]A™ ] [Arch, FPharm, Res. 22(5),
520-523, 1999], skAbsIRUA [$r2H-3et =] 42(3), 262-266, 1999] R IR
Ay [QgEdA 27(1), 20-25, 1996: [t 39(2), 147-152,
19960} E1® u} gt}

Y, My 250 YEF VY PEUZH B ¥¢ 47
t Fugdes W uyl Qol, € d4F AA2A wxyge] Hgxd o
ol¢} AEY YU YL AMAstRAL st

A 28 AE U P

2-1. vl2% F&E9 8ul £y % 23 £
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et FUY 571 § Agsgriedol At vlxeke] 4F-E A
33t SASI MESte]  FAAE 30 kg HHEIGTE 2 AEo MRS
120 LE 7151 3943 BAE F F&, A4siden, £ A3& 3 ¥ 53
o @2 FEYE& 5F3] £2F 3.5 kg& ATk 2 thE, F&F F 2.5
kg& & 10 Lof e F ¥ik(n-hexane) 10 LE 75t ¥iE& Felsta
3, olF 2 ¥ uhEsle g iG-S BF &3t ik £YE 380 g2 &
arh g2 +89 Fo dojo] FEEXEF(chloroform)2t FE¥EE(n-butanol)
S 71T gt BL FUY Yo YT F sl FEEXE BYE
590 g, F¥r& THYE 450 g, & BYE 980 g2 7 AUk H E¥E 4
2 B SFHBY in vitro assay (anti-complement activity, PAF
antagonistic activity, cell adhesion molecule expression inhibition
assay)olA &2 EEE Vel E¥E& tideoE Axstact sy QY
(30 kg)ZHE F T2 (1.6 kg)& €2 F, &4 &ul Y £948 HES
2| AL scheme 1-48} U},

2-2. In vitro ¥¥9F 843 €4

7h ¥RA " A

B A PHZAL Meyer 52| WY [Kabat, E. A. and Mayer M. M, (1961)
in "Experimental Immunochemistry” 2nd ed. Charles and Thomas, USA]& <
stod Algstglon Ay FFe ches Bt

214% & AHYIF A7 gelatin-veronal buffer (1.8 =M sodium
barbital, 3.1 mM barbitric acid, 0.1% gelatin, 0,141 M NaCl, 0.3% sodium
azide, 0.5 oM MgClz, 0.15 mM CaCly, pH 7.3)elA 3 2] M3 ¥ 5 x10°
cells/mt® =& ut3qlr}l 3kA| (anti-sheep red blood cell stroma rabbit
antisera, S-1389, Sigma)& 1/80 ~ 1/12002 S §3-8oA M ¥
gAY HHYY FY FIE A3 37 T F2I00A 1A RFU¢ A 2
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Agastache rugosa(30 kg)

methanol 150 L X 3 repet,
concentrated in vacuo

Total extract (1.6 kg)

partitioned with n-hexane/Aq.s0l’'n

Hexane fraction Aqueous fraction
(380 g, 23.7%) partitioned with CHCl3/Aq. sol'n
[
CHC13 fraction Aqueous fraction
( 590 g, 36.8%) partitioned with
n-BuOH/Aq, sol 'n
| |
BuOH frction Ag, fraction
(520 g, 32.5%) (420 g, 26.3%)

Scheme 1. Extraction and fractionation procedure of Agastache rugosa.

Hexane Frac, of A, rugosa (250

Silica gel col. chromatography
| hexane-acetone, gradient

| | [ I |
Fr.1 Fr.2 Fr.3 Fr.4 Fr.5
(30.39g) (54. 9g) (28. 29) (34.09) (92. 0g)
Silica gel Silica gel AR3-1 RP-18
col.chro. col.chro. (3.79) col. chro.
HA, 95/5 HA, 95/5-acetone 100% MW, 4/1-MeOH 100%
| == | I 1
fr.1 fr.2 fr.3 fr.1 fr.2 fr.3 fr.4 fr. 1 fr.2 fr.3
(2.0g) (17.8g) (3.52) (13,6g) (8.1g) (17.6g) (7.88)  (4.2g) (2.9g) (22.0g)
AR12-1,-2 AR13-1 AR21-1 AR23-1 AR41-1,-2,-3,-4,-5

Scheme 2, Isolation procedure of compounds from Hexane Frac. of A.

rugosa.
23
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Chloroform Frac, of A, rugosa (25 g)

Silica gel col. chromatography
| chloroform-methanol, gradient

I I | I |

Fr.1 Fr.2 Fr.3 Fr.4 Fr.5
(630 mg) (2.5 mg) (9.2 g) (1.5 9 (4.8 g)
RP-18 RFl’-IS RI|>-18 Si-gel Si-gel
Prep. TLC col. chro. col. chro. col. chro. col. chro.
[WI an | MW4/1 | Mw4/1- |CM. 1c~|
| | MeOH 100% |gradient Igradient
ARC1-T1,T2 ARC2-1 ARC3-1,2 ARC4-1 ARCS5-1

Scheme 3. Isolation procedure from Chroroform Frac. of A. rugosa.

Buthanol Frac, of A, rugosa (150 g)

Silica gel col. chromatography
l chloroform-methanol, gradient

[ t I i | I |
Fr.1 Fr.2 Fr.3 Fr. 4 Fr.5 Fr.6 Fr.7
(20.1g) (2.9 9) (19.3 @) (1.8g (8.9 9 (25.99) (15.9 @)
RP-18 Si-gel precitated
col. chro. coi. chro. in methanol
|Mw35/65— IGVIW 3/1/0/1 - |
IMeOH 100% |CMW 2717072 l
precipitate(3.2 g)
3-1 (4,2 g) 3-2 (530 mg) 5-1 (1.9 g)
3-3(1.2¢g) 3-4(1.1¢g) 5-2 (700 mg)
3-5 (1.2 g) 3-6 (2.6 g) 5-3 (810 mg)
3-7 (1.2 g) 3-8 (480 mg) 5-4 (7.5 g)
3-9 (940 mg) 3-10 (146 mg) 5-5 (1.3 g)

Scheme 4. Isolation procedure from Butanol Frac. of A. rugosa.
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whele] Hg B3| (sensitized erythrocytes, FA)E A|ZRstgeoed, 27 &
d 8o 23] ANty HAEYN HEE 5 X10° MEF/mE Y3
Ch AAME GG 2500 (xg)ollA A Ealst] 42 ¥ & 47T &858
A 1/80 ~ 1/1002% 34 3ta1, WHHPYA £ 40 w8, BA M 80 ut
U HELY 80 wE AL F 37 T FLIoA USAL thE, FA A 2
215t 45 100 ol thsle] 504 nn mFelM FREE FFdden, 4
A A By p2EE FFEE ARl 50% 8 (EF §8)L €odled
oy g U 29 Y =& FFsdct 29 ohe, WY 558 W
S EYEE DMS0o] Hoji EFEZHoe HIlsl: 835K 80 ol 2.5%=
M F AU PR FRE S 3 Y UEste AR A% F¥ A
=g Aarsidch HAAHQA HYUAFL figure 132 Zom, BN £FBY
of oyt vi2Y H&HEY YA ¥EE FRA BAES ALMe= Yehd
A k&3 el
AE AT €8 ¥R - AE A FF

Hemolysis (%)= X 100
hge] o 2 FHE - gy A FH=

Anticomplementary AR AT £8%
= (1 - ) X 100

Activity (%) EZEY =27y £8=

L}) ICAM-1 W A 3j&xd

2y £48 9 Z 2u] EYE THP-1 AlXof i ICAM-1 HE oA
Wyg Zantgon Aye) AW B et Aok

THP-1 M| ¥ RPMI-1640 ujx] (RPMI-1640: GibcoBRL 23400-021, 1.62%
,0.2% Na;COs ,1% penicillin + streptomycin mixture)o] AEjd} €A (fetal
bovine serum, GibcoBRL 26140-079, o]¥} FBS)& 10% 7%t wjgd& AH&3}
o] 0 incubator (5% C0;, 95% relative humidity, 37 T)olA wigstsict A
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AR=2EA : i

FL A|Ei= DMSOo] o]l PBSo| 5% o|3tE A3t wh-goo] 5%=2 H7}s}

o,

ARE 5Q MO =7t 2F gl 0.25%8 dx] Y=EF 3igich

THP1 MJX (2.5 X10° cells/me)E 96-well %ol 2t .Ut 200 %] 313,
UdA S22 AR ALY 10 S FIste 37 T Co, wig7] vhollA] 60

2 Sob ujoiyt ¥, ICAM-12] WHE FE317] ¢l3] TNF- ¢ (2Fs%x 10 ng/

we) & 7}8to] ThA]l C0; ¥l Q7] Wield 16 Alzt F<t vigsisich

Semple preparalion

«digsolved samples in DMSO (2.5.. 25 my/ rnl)
«diluted 10 2.5% in GVB sofution

Complement serutn preparation

« diluted serun 1/50 -1/151) in GVR solation

ized Exyih (A : bation
Sensitized Exythvocyle (EA) preparation

« diluted BRBC in GV solution i 5.0 > 10¢ celisind) 37'c' 30 min

+ udded equal vol, it hemolvsin solution 40u1

« ncubuizl al 37°C, 30 min. _

v swore a4 T priorio use

Figure 1. In vitro assay method for anticomplementary activity.

gl e Z2ElYgus|E @39 (glutaraldehyde 2.08% in PBS)& 254& 71
3o M EE ubo] AE F, PBST (0.005% tween-20 in PBS)E A|H3}aL 3%
YA 4 (skin pilk)E 7}3le] v|Fold ZAYR97t ALHES stgled, t
A MAE ¥ 1x} 8kA] (anti-human ICAM-1) ® 2X} #A] (anti-mouse IgG
peroxidase conjugate)& <¢x}Fez 7IjF thE, UWHE 7] &< [OPD
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Peroxidase substrate, (Sigma P-9187), in 0.05M phosphate-citrate buffer]
200 wtE 7}3taL, 5 ~ 10 ¥ 3 M HCl 50 @& 713l Whg-2 B=]A]zich
a8 e, spectrophotometerd ARE-S}e] 490 nmojlA] WHgje) HEARE
A5le] TNF- gol] 2J3 THP-1 A|3E2] ICAM-1 WL} AlZof 2j3 Uy A3
&5 AAdstoch AP AAMHA P2 scheme 591 Fom WH AL
Aldol AR A gt

INF- ¢ A2l22 FHE - v|5o|d Y FI=
EAeltd] F4= - v]5ol3 Y FR=

ICAM-1 expression =

A8 A2 1caM-1 W BFgt

ICAM-1 08 A& (%) = (1 - -
A8 TAE]Ze Icav-1 Ly HIg

) X100

THPI cell plating
(5 X 10* cellwell)

o samples
jon for 1hr

4

Induction of ICAM-1
by TNFa

g Incubation for 16 hrs

Cell fixation
with glutaraldehyde for 2hrs

!

Binding of primary Ab
(mAb on ICAM-1)

'

Visualization by secondary Ab
(anti-mousc [G peroxidas conj

3

ICAM-1 induction inhibition
by reading OD at 430 nm

Scheme 5. In vitro assay for ICAM-1 induction inhibition
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T} VCAM-1 4 3] ¥4

2y FE2EY 5 ¥EEAY Helotdo] disted  AAFY mjMXE
(human umbilical vein endothelial cells, ©]3} HUVECs)&] VCAM-1 U¥H <A
4S 2 R A2 ohg3t A
HUVECs M 3= EGM-2 BulletKit Wfx] {Kit which contains a 500m¢
bottle of Endothelial Cell Basal Medium-2 (EBM-2, Clonetics CC-3156, MD,
USA)}oll 100U/mé¢ penicillin, 100xg/mé streptomycing 8718t ARR3IQ S
o, COp vj@7Iuol A wiersioitt. APE AlZE DMSOY Rolil, ARE =AU
DMSO E=7} | F oA 0.1%F WA U=F sigich. HUECs AlE&s 2
OEFY 10co AZHFHA 23 £F (210° cells)E AHE3Ion, NEE A
2el7] Aol WA wxE 2VsFYCL WA Yelohde HIEE 100 Wl @
10 WME 2X| 7t Fot AAe| stgdch 2 ¥ INF- ¢ § 10ng/mle] HA Zt 2§%
Al F 16 A F¢ vear-18] W8 & =3t A2 A= WA PBS
E 28 A3 ¥ E]A (0.025%)& 583 A|st AL +=A HE=
15l FHo|A Qe 3t FFAE wizlal, PBSE AEHAEE F-H412
F tir] HAE sl M3sigdrt. MXE PBSE 23] A3 ¥ 0.5% BSA (Bovine
Serum Albumin)& 37}%h PBS 10080 /A7 the BHes ¥ AP
(mouse anti-human monoclonal antibody) (Rb 1/9: 1xg/ml)&E A7t} €S
AolH 0% B TARAY ABIEE SET F AZE Ale P Al
H Blojusl, PBSol 1:25% A3 g4 F(ab')2 ¥mpg-2 Ig6et JEE FITC
2 dRolA 4087 utgAZcl o] MXEE 1% paraformaldehyde® 37§31l
RAE E47] (FACScan, Bio-Rad, USA)& o|-&3te] "elopdo] 23t vCav-1
UE A BYS st on oA BEE A2 ozt Al

VCAM-1 ¥ Az AT H§3PE BFU o
= (1 -
A 3-& (%) AE BAZZY ¥JA= BAU
28
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ANEEXN Y

eh PAF AYEH

gaut gere] A AD 29 (trisodium citrate 2.5%, citric acid
1.37%, glucose 2%) 1€8r& FA}7lo] mjg] Y3l wAAUEL E72] AR oA
HAg 583 ¢ F ZA Yae (280 Xg, 10 min)dlo] HYZF AAY
platelet rich plasma (PRP)E& A%t} PRPE tiA] gAalEa] (1200 Xg, 10
pin)3to] e WA pelletg Tris-B2A@® (10 oM Tris, 150 mM NaCl, 2
mM EGTA, 0.1 % glucose, pH 7.5)% ANAstz =] Tris-HE2A@ (10 oM
Tris, 25 oM MgCls, 75 mM KC1, 2 oM EGTA, 0.1 % glucose, 0.25 % BSA, pH
7.0)8 713t 2%10° cell/meo) HE=& FAsigic}

PAF 8o ZA: *H-PAF AL 38lo] AAI|FE SulE AAY F, Tris-
S2ADS 715l 5 nME 3 A3}3 38 sonicationd}ylrl. ©]& total
binding-&3} nonspecific binding® €Yo o]|FE3s}o], total binding&S
Tris-22 9@ 28] &4 (’H-PAF 2.5 nM)3}9l 21, nonspecific binding&-
H|ulA}d PAF (Cisi P6537, Sigma)S 7}5}e] 214 (H-PAF 2.5 nM, cold-PAF
1.3 uM)3te] 2} PAFR9)& ZA|3tgcl.

PAF 83 Aaj¥8yY F4: 43 5= A& (3 % DMSO Tris-EFJD) 25
pholl Ant "Here] 100 L8 7}8to] 37 Tolla 108237 BRI F PAF §9&
90 14 (TS5 H-PAF 1 nM, 7X10" dpm, cold-PAF 0.46 uM)E 7}8le 37 C
o 30&7t wistech WY& multiscreen assay s.ystem% o] 25}
Tris-$$ D= vlg] HAl nembrane filterol A Zdoiztste] whg-& Fwhsl
2, F2olN AZY ¥ pembrane fliter& Zt vialo] Y32 Urle FEENS
3 wl#] 7}8tod liquid scitillation counter® Wil FAstact. 4 Ad
22 EZE PAF AYFL A Eglo] 3 % DMSO Tris-HFADt 715t T ¥
Hog £slgen, YrAs FHLS WA Y BIAE ERL T



PAF =& HAYE specific binding2} AFA| 2ol 2]¥ PAF 5-8A
A% A& ZAH AANF MPAPLS figure 29} gon A4S ohEz}
2l

Specific Binding = Total Binding - Nonspecific Binding

Sc - Ss (Tc-Nc) - (Ts-Ns)
Inhibition (%) = X 100 = X 100
Sc Tc - Nc
Sc = Specific binding of control, Ss = Specific binding of sample
Tc = Total binding of control, Ts = Total binding of sample
Ne = Nonspecific binding of control, Ns = Nonspecific binding of sample

Platelet preparation
 diluted to 2.0 10® cells/ml 60 ul
in Tris-BSA buffer T—

Sample preparation =
« dissolved in OMSO(2.5 ~ 25 mg/ml) _—
+ dlluted to 3% in Tris-BSA buffer onkiciliation
10 min.

3H-PAF solution
« 3H-.PAF (total)
« IH-PAF+cold PAF (non speclfic)

Inaubation
30 min.

E

LSC counting Filtration & harvest
+ total binding € = total binding

+ nonspecifio binding « ponspacific binding

Figure 2. In vitro assay for PAF binding inhibition
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up) NO 378 oA B3

Mz F28 ® 4 gul 2B sty AR
(lipopolysaccharide, ©]3} LPS)2 #2338 S=3 7 TrF/fAME A
= RAW264.7 (©]3} RAW264.7 MIE)oA AlZof T N0 B8 94 B8 =4}
¢ A B2 o 2

2 A8 W Sherman 52] ¥ [Sherman et al., Biochem, Biophys.
Res. Commun. 191, 1301-1308, 19931& 33t} AHE-3}5Sn, RAW264.7 AIXE
€ o2 NOgj AT AMSt G EQ Aatel: (N0oy)e) 8L SH3IL A
2ol 23t A JAISL ZFslscrt.  Dulbecco’s Modified Eagle’s medium
(Gibco BRL, USA, 100 U/m¢ penicillin, 100 xg/mé streptomycin, 10% FBS, 6
g/L HEPES, 3.7 g/L NaHCO;)ollA ujo¥t RAW264.7 M (5 X10° cells/me)ol]
LPS (10 wg/me)E H715te] BAE HFE3515, C0; incubatoro]A] 48x]7F &<t
vjersteict. 3 ¥, 9RAE W& (1000 rpm, 10 )3t 2 A5 100
mol] 18]A R)eF [Griess reagent: 37.5 mM sulphanilic acid), 12,5 mM
N-(1-naphthyl) ethylenediamine dihydrochloride), 6.5 mM HC1] 100 x£& 3
73te} Aol A 1027 ¥EEAIZl ¥ spectrophotometer& AME-3ted 540 nmoj]
A FZE=g SF3sisch o] wl 0 ~ 50 Mo FEER AR ALEL AHE
3l NOy - FHE 48 A4S A4 I RAW264.7 MIZolA BAEH NOy
g AAstATh. 7] Ao 160 Az Age] N0 BE oA BY 53
2 A|ZE DMSOo] ¢l F, RAW264.7 MRl LPSE AE|3}7] 2417t Hef 0.1%
2 Al ¥k F N0y HEE A5 X3l 2% NOy B dAHLE A

arsteeh,

A =5 EF2A] = FLE(540 no) X 179.4215 - 85221

NO AL A& (%) = A& Al At 5= BEU < 100
24 Az Ay 5= ¥EU
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2-3. In vivo 39 ¥

AR Axg1-%52 43 Z(male Sprague-Dawley rats, 210 ~
220 g)& AME3IH I 7|HAIR M= carrageenang AHE3SIGlem, AHFE|
FEE REQ ¥ A7) A 1014 4L NxY 2280 AT ¥F 94
& APt AEY AT 3PS vt Ak

M2y FEES o gt F nlel® 200 mg/kgd FFFAT F 14
Zt %o Fte}r)yt B Ered(1% carrageenan suspension in 0.85% g <) 0.1
ME HHFE FTAFH ystrsisct. APFEL Tnle]E 1FL2= It
o ol ZFRE 5AZ7HA] ofA|ztultct dube £AIE Fsglen, ol
AR clale] BeAdag T FA T e FAE WA FFdH
N7 BAHEZY §E Fj) O AR AT HE A& EAel
o},

AE Aol et Y3 F7hy B2Y
3 A& () =(1- ) X 100
Ag B2 Hute 23 F71% B2

2-4. In vivo 3+ A 3] ¥A

A AHEES AUE e 484 Ay npeA 6 ~ 85 (BHA
% 16.8 g) ¢RS Yoz 10mey 22Fo2 ek T IFS ¥ 2AY
W3l ALE(15% A%, 1.25% cholesterol W 0.5% sodiumcholate ®-7)E& 4%
AZI, T & 282 A7AIR w2y F&Eo] 0.1% W 1xEA 42 ¥
3 AlEE MM AR Foe 1¥ARY EE AFEA FF9
1=

AY A 8F Fo| BE unlprolN AFE B AEL A o]
¥ o] mhexe] M FHE PBSE 1087 FHE IR thy] 5EN
paraformaldehyde® #F3lgir). ol ¥ o] Bt HAZ FUL wojuix
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10% 34 Z2wUdgle] 24Xt ©@2 ¥ OCT medium (10.24% polyvinyl alcohol,
4.26% polyethylene glycol, 80.5% nonreactive ingredient, w/w, Life
Science International, England, UK)2ZE 3IZul3lgdil -70 TojA IERA3}
gct. ¥Ed 23 FHEL -20 T KAEHE ANIE o83l AdAwtglo)
Hole BYUF-ES 7IAMLR st APFELE 9 m¥ 639 WS Az
¥ gA o FE 0(0il red 0)2 LM} Harris hematoxylin o8
counter staining@ st} QAW WG ojux] EMsE Algsiel 27
FE 28 BF PHY HHe Sgsied, TATE ¥ Pl o wiz
B FEE ATy ¥ oA 84S Adstdct
FEE A2 B ¥

EdAsty W dAe(%) = (1 - )X 100
2AAA 4APY BF WA

E 7o BRe 2222 AUy o 228 JEES] A9y By
& HIET AYEE A FFAEL BAIAE &l Folth o|%
Beslel WYzd VAETE INUEY 2xpdEod A2 e i
pathvayo x| ¥4& Uehd YEEE Beldtn 72-YHVAS FHste w)
2% 2£E9) A923 ¥4 2AS ¥ud AL Fa sysAo
o, 3xPdEolE in vivo ol 8 ¥ W olo] AT YN ¥
4g FEstaat stAc.

3-1. YR YPEL

HExY F2E U GuiEYo] oyt ¥YuA 3R A, w2 F2ES
e w2 YRA VPL UedSS & 4 dslen, ¥4 32 94y
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3 SE2XEEYoA U AYE {AY 4 AUt (Table 1)

Table 1. Anticomplementary activity of the extracts of Agastache rugosa.

% Inhibition at

Sample
250 (ug/ml) 125 (ug/ml) 62.5(sg/ml) 32(ug/ml) 16{ug/ml )

Total extract 95.3+0.7 95.6x1.1 63.8+2.0 62.7+5.4

Hexane frac, = 100.7£0.2 99.7+0.1 98.5+0.3 -4,1*1.7
CHCl3 frac, = 100.4+1.2 100.2+0,1 60,2+0,9 12.6x2.7
BuOH frac, = 49.8*1,1 26.3%2.7 1.3*1.8 -1.5%2.0

Aqueous frac, 21.7+4.9 8,1%3.3 -

Mg YR FPYEIRA i EHo=4E C-18 BEHA|PINE,
phytosterolsE& Fe|dlgon, SE2IXE EHo)AE= oleanolic acid,
ursolic acid, rosmarinic acid methyl ester, F-ENE E¥Hojr & rosmarinic
acid & E23ldrh ol&F HUYEES BF 7|&o] K28 ul & EFold
B8 FZ 5L YT spectral datar F-Fo2 $Fslgen, 2 A3
& 2931 Table 23} Ut}
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Table 2. Active constituents from A. rugosa extracts against complement
system and ICAM-1 adhesion.

Compound . Analysis
k
- Identified as Method Remarks

limonene (7.1%6), menthone (11.5%)
isomenthone (51.6%) pulegone (25.1%)
B ~caryophyllene (3.1%) 7 -cardinene
(0.6%), germacrene B (0.3%) Fragrance
(no activity)

GC-MS™

Essential oil

limonene (1.9%), menthone (1.2%)
isomenthone 1.2%) methylchavicol (94.0%) "
B -caryophyllene (1.2%)

stearic acid (ARH12-1) GC-MS™ | weak anticomplement activity
oleic acid (ARH 12-2) " anticomplement activity
. anticomplement activit;

Fatty acid | linoleic acid (ARH 12-2) " : .. Y
ICAM-I adhesion inhibition
anticomplement activity

linolenic acid (ARH13-1) ”

ICAM-I adhesion inhibition

phytosterols (ARH3-1)

(campesterol 4.1%, stigmasterol: ’ anticomplement activity
5.8%, B -sitosterol : 90.1%)
Terpenoid | daucosterol (ARC1-2) NMR” | weak anticomplement activity
ursolic acid (ARC3-1a) " coTn.pl.ement livation
acitivity

oleanolic acid (ARC3-1b) " anticomplementary acitivity
acacetin (ARC2-1) ” ICAM-I adhesion inhibition
diosmetin (luteolin-4'-methyl ether)

v’ ICAM-1 adhesion inhibition
~ |(aRci-T1)
Flavonoid | tilianin (acacetin-7-0-Glc)

(ARM ppt, ARC5-1)
kaempferol-3,4'7-trimethyl ether

" ICAM-I adhesion inhibition

" ICAM-I adhesion inhibition

(ARC1-T2)
Phenolic rosmarinic acid (ARB5-1) v anticomplement activity
rosmarinic acid methyl ester . .
compound (ARCA-1) v anticomplement activity

" GC : Hewlett Packard 6890; column, DB-5MS (30 m, id 0.25 mm); carrier gas e (99.9999%);

MS : JEOL SX102A (double sector type, Akijima, Japan) ionization mode : Electron Impact (EI),
electron energy: 70 eV source temp.: 200T
condition : injection temp., 270 C; oven lemp.: 80°C//15°C/min//280C (5 min)
? NMR : Varian Unity 300, 'H-NMR (300 MHz), ®C-NMR (75 MHz), DEPT, HMQC, COLOC (or HMBC:

500 MHz )
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ujxate] EA BHYEIEL TR Ao|elx E731 FEHLE F
Z 2 34 227] (carboxyl group and/or hydroxyl group)E 7}A|iL Qlthe
Az2A YA gAHole I8 ALY Ex7t deyeE wUntERch
#, flavonoids gH-5°] FRA TP vehiiz] UUd HLE Hol F4 3

€7] 9o B o] WAy T2 Holyo] S AlASIAL AUrk. EA™
Y EAEE PRA A4S 2R A3 table 33 At

Table 3. Anticomplementary activity of the constituents from the extracts of

Agastache rugosa.

% Inhibition

Sampl
S 250 (ug/ml) 125 (ug/ml) 62.5(;g/ml) 32(ug/ml) 16(su/ul)

Total extract 95.3+0.7 95.6x1.1 63.8+2.0 62.7+5.4 -

Hexane frac. - 100.7%+0.2 99.7x+0.1 98.5+0.3 -4,1*1.7
palmitic acid 1Cs: 200 uM

stearic acid ICs: 468 uM

oleic acid 1Cs: 22.3 uM

linoleic acid ICs0: 47.5 pM

linolenic acid 1Cso: 37.8 uM

CHC1;3 frac. = 100,4+1.2 100.2+0.1 60.2%0,9 12,6+2.7
oleanolic acid I1Cs: 69,0 uM

phytosterols ICse: 8.10 pg/ml
rosmarinic acid
ICso: 260 uM

methylester

BuOH frac, = 49.8*+1.1 26.3*x2,7 1.3f1.8 -1,5£2.0
rosmarinic acid 1Cs: 105 uM

Aqueous frac, 21.7+4,9 8.1%3.3 - - -
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7h) Agate] RN HAY

gy JEZF Aubate] 3R AL X3} APAty] 9 BAdo] mlefstal
o B3 Yk i &2 ¥4& vehd AR Hol U XAE
9 EA2 AT YATR (cis-forn)7t YHOl FLY AUE T AT 33
SHah MBS A ARl ot g WAL olul we &7 Tl dd
tl n-3 fatty acid @ o]& -{3N= AW FEo°] atopic exzema, rheumatoid
arthritisol] Z3}7} 9lom, 5-lipoxigenase?] inhibitor@X X3 (A review
of terrestrial plants and marine organisms having antiinflammatory
activity, Int. J. Pharmacogn. vol 33, 81-97, 1995)% u} glch. eyt A%
Aol oyt RA BAgo] tiy AF W AP FRof| upel FERA] W] v}
2A UYelds A3e £ dFolM Agos FEE o2 APty ¥EH
4e& dgshe 2A4Y iz AAY 4 9& 22 uddrt

100~
Fatly acid I1Cy,
Lk
palmitic acid 200 uM .4
(hexadecanoic acid) EN
stearic acid 468 uM E b
(octadecanoic acid) =
oleic acid 223 uM ©
(9-ocladecenoic acid) §
linoleic acid 475 uyM £
(9,12-octadecadienoic acid) E
linolenic acid 37.8 uM ®
ol bt

palmiicadd stemricacdd  oleicadd  linolele acdd lindenlc add
Concentration at 0.1 mM

(9,12.15-ucladecatrienoic acid)

Figure 3. Anticomplementary activity of fatty acids from Agastache rugosa

on classical pathway of complement system
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L}) Terpenoid®] 3R &€

Phytosterols (campesterol, stigmasterol and B-sitosterol)?] A% &
gAAoA B2l HE F Y B0l & YELEA EYE W 4 24
uigt A ¥4 oln] HE vl (Chem. Pharm. Bull. vol. 35, 4851-4855,
1987) th o] & w2y FHEC] Fo AR F SIEA A A
n23e] S ¥RA VP FHYESER g Zo= wwidrh Iy
daucosterol ( B-sitosterol-3-0-Glc)8] ZA-9 o] WA Uephd FHL 23F%
steroid?] ¥EA "ol thIt HI (Yakugaku Zasshi vol 111, 299-305,
191)2 & uf, F+=X & 3-0HJ} free forn ul EA] Lo £ S
3= A& A|ARSEAL gltt.

triterpenoid % ursolic acid®} oleanolic acidi TiEAQ ¥, TAXE
. B3 ¥4 EAZ in vitro Y in vivo BAo] Ru¥ IPYEQUY, ¥RN B
4 AN vif 5334 ZA}E vehidch &, ursolic acide H¥F
of that A YL U out EA IF serund| ERYFloA] HA| 2
LHEHE Z/MFE= AES sigith. 9, oleanolic acide & FHA]
4L VeERY =Y, 2% 28-CO0HE methylationdPd stRN ¥/de] LlE]
vz] ¢lotrl, & A AI}= triterpenoid &2 F 3/ ZE-7] ( carboxylic
acid, hydroxyl group)7} free form© 2 Ezj3lejo} 4L WHIUrl= FE
AApBtR glow, o]jgj¥t A= triterpenoid & B-boswellic acid& H]Z3¥t
triterpenoic acid®} B-amyrin % neutral triterpenoids®] HXgu|a o]
A FZU carboxylic acid?] Ez7} graA] g d83 FAI ks B3
(Phytomedicine vol, 3, 77-81, 1996)¢} x|} glcl.
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AEEH b

100
]

~-M-+ phylosterol mixture (IC,, 8.1 pg/ml)
—&— daucostorol (IC, 211 pg/ml)

5 ® ,
2 § i}
: 'Eﬂ 404 */
Ri-R, R, R, f

L

campesterol CH,-CH, CH, H 20:5

stigmasterol CH=CH CH.,CH; H oy - - - -

3-sitosterol - CH,-CH, CH,CH; H Concentration (ug/mi)

daucosterol CH,-CH, CH.CH; Gl

Figure 4. Anticomplementary activities of phytosterols (campesterol 4, 1%,
stigmasterol 5.8%, A -sitosterol 90.1%) and daucosterol on the

classical pathway of complement system.

t}) phenolic compounds®] Z}E.A} A

Hixy FEEY I H4E F O ¥EA ¥S Ueid P22
phenylpropancid AE O T A rosmarinic acid (RA)®}  rosmarinic
acid-methylester (RAM)3}3IE-& He|stgdct HAE F2]A] methanol & W
2| }gol A carboxyl group methylation®]7] #]&d], £ AFolA £t
RAM A 2] F RASIA Fefjt artifact® TIEstgich W, o]l&Y ¥
4AZZHXE RA F2F carboxyl groupe] E4of mf¢ ¥o¥ AEE IS
& A% 4 glgjon], RAMY phenolic OHE methylationdle] HAE L Z AR
A3} methylationo] ol HLE Yol uolFg HJ¥ 4 grh
rosmarinic acidi ¥EA) ¥4, arachidonic acid tfAtz}3F LTB4 R 5-HETE
Uy Msjabg, A AaAE 5 gd W A Yol X e
2N £ d3oe] vz AFHFEFE st BEE B3 3 ¥l gt
(Kor. J. Pharmacogn. vol, 27, 20-25,1996) rosmarinic acid?] @&=24d 4

4o
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< M w2 PASE B3 HEo 7188 AE AdolA mie 8% BEE
AZA qYE ¥ 2o Jrsia glrh

R o
OR s (L)
E b x—x—uqx—i—x—x—.;y .
>
£
@] S
Z COOR; Re T e
5? 1
0/ 0 0R3 04y T T T T T T T
Qi o2 o0 ALS as as 1 2
Concentration (mM)
R, R, Ry 2]
rosmarinicacid(RA) H H, H H, H £
RA-methylester (RAM} CH, H, H H, H b
RAM:-1 CH, CHy, H H, H £
RAM-2 CHy CH, CH, H. H z
RAM-3 CH, CH,; CH; CH,, H £
RAM-4 CH, CH, CH, CH,, CH, &

Figure 5. Anticomplementary effects of rosmarinic acid and its
metylated derivatives on classical pathway of complement

system,

1: standard hemolysis -x~; RA ll; RAM @ RAM Hll; RAM-2 @: RAM-3 A;: RAM-4 V.
2: % inhibition at 0.5 mM

3-2. AXFHZZ U A3 BYER

R B @A ERHY TN AMEIL dFuiAER
(cytokines, complements)oll ]3] A}=F-& oW MER2EHo] WaFoel
FF9E GFAHEEC] FUHT JIFHAN Atz gFUgo] ®dArt
ulzld @E5UP AE MENAEIY HEE JAlTke AL 43Uy 2
71GANAN EFAEL] FUA BHHE JAY 4 o] A= EFUSE 2
g 4 ek

E dFollAE THP1 cell& cytokine (INF-a )& X3l ICAM-1¢] 43
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€ REY F iz £28 % Z &uld £Y9 o1 P AEES
A3 A table 49} Zth

Table 4. Inhibition activity of ICAM-1 expression by the extract of

Agastach rugosa

Sample Conc. (ug/ml) % Inhibition of ICAM-1 expression
25 12.3+2.7
Total extract
50 18.41+3.2
25 17.4%2.3
Hexane frac.
50 41.4%4.2
25 12,0*12.6
CHCl; frac,
50 37.11+1.5
25 13.9+3.3
BuOH frac.
50 21.4+4.6
Dexamethasone” 30 uM 40.1%+1.7

% positive control

MR FEEY ICAV-1 HH AIYEES Yit EY} F2EXF EYlA
positive controlQl dexamethasone®} -FAMIAl ¥ A& Uehidct it
Yo ¥HEAL AR A4z Xy AR dS FAastack EX3 AW
AR 74 W AEA &A%k HEoE A el oidn, £
Foll A7 4 A dolutz z HEE2] chromatographic behaviorZ} -f-A}5te]
Ztzhg wrelshe Zo] & 9n|Jt QIoBE GC-MS spectrunl 2 Z} JEES F
g Foll EFEES AHEslo] ZdEd IcaM-1 gdH A3 ¥dS 2APBIECHL
(Figure 6) 8|3, Z=2=XE EYojA: t}Ydt flavonoids HIESO]
ICAM-1 W A3 Ed& Uehiglch olE HYEESY 2 F diosmethin 3}
Bo] #yo] /1% &A Uelkeoy Fa BYPELR Frirlde #RFol
oj-$- Fgch A, tilianine F-§, wi2ge] 7P ${Fol &L, TS
24 FolN FEHoz ¥HL Ueld BELEA in vivo ol HEY
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gk tjate e WY £ olt). (Figure 7) Flavonoids HUEES HRA A
oA "ol Yehua] oithe FoBAM Y¥EF Hgdeld I &
mechanismo] FEA HAHEAI} ciE2rh= A& A48l Qlrh

3-3. PAF 2% ¥4

P4 Tageiate] ciyt APPE ZAIRE Hbe Table 53 Prh F
F&Y9 UPL WS ST YAEHY HY2 positive control3} FA}
3 e vephigich ey AdFes W2 BYE Uil & 3=
& B¢ U9 249 2dulE nd¥ se= wiehsigich

Table 5. PAF antagonistic activity of ICAM-1 expression
by the extracts of Agastach rugosa,

Sample Cone. % Inhibition
(ug/ml)
Total extract 200 24.3
Hexane frac. 200 37.4
CHC13 frac. 200 17.3
BuOH frac. 200 5.3
Magnolina Flos” 40 uM 55.8
* positive control
N2EX =SS 0188 HAXHE JIsAM HE & Il sE288d g=
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% Inhibition of ICAM-1 expression

Hexane Palmitic  Stearic  Oleic  Linoleic Linolenic
20 4 fraction acid acid acid  acid acid Dexumethasone

Figure 6. Inhibition activity of ICAM-1 expression of the fatty acids
isolated from the extract of Agastache rugosa.

Each sample was treated at 25mg/ml, Dexamethasone was a positive control(30 mM)

% ao.]
I3
R, R, R, ; v
o
acacetin H H H £ 201
titianin H Glc H |
diosmetin H H OH & ol
kucpleral 34 7 ()MC Me H :r:‘(:l, swctia  lilinnin - divemetin el dassireiheone

uiniethy| ether

Figure 7. Inhibition activity of ICAM-1 expression of the flavonoids

isolated from the extract of Agastache rugosa.
Each sample was treated at 25mg/ml, Dexamethasone was a positive control (30 mM)
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NESEX b

3

3-4. N0 34 A3} 84

w23 F2E2 2} §ulEY o] ozt N0 B4 A3 YL RAIY Ak
Table 63} Ztl VP ZEEXE EYojM 7T N0 B3 A3} B0l e}
@& Hstor}

ujxgke] Had Fo ZEE sl N0 A A3 BEE AR A3
it BYo UH-H EX3 A PabRE o] e Wskern, SEEXS £
ol 2|3t acacetin, tilianin ¥ flavonoidf7} ¥ AL UeEhSN A,
phytosterols ¥ triterpenoidf+= n| %t THS eyt & AEA
Tilianin?] Z-$, NO YAI¥dL iNOS mRNA W] = ztgo] 7]¢sta &
Holstogon (Figure 8), EZ, €% ufsl A} interlukin-6 (IL-6)ef th3}
o] mRNA Ud W IL-628] WS BAA AASIA R (Figure 9), VCAM-19]
UH A AASA AT HRIstHT} (Figure 10). ¢, ol #A=}
2] Wl oAl ¥4 Tilianinol 10° M - 107 Mol A NF-kB f-&#} dde] Zh4
HUSS AL T A, tilianino] 23 N0 gA sl =g, iNoS W IL-6
Azl Uy Ao HYLS NF-kB FEE B FHUE #ET & Lok

Table 6. Inhibition activity of NO synthesis of the extract and fractions

from Agastache rugosa in vitro.

dosage Inhibition of
Sample amount of NO (nM)

(ug/me) NO (%)
control - 4,35 1.6 -
LPS - 26.9 4.2 -

50 17.1 £3.4 43, 6%
LPS tract ' ) ’

rextrac 100 13.7 +2.1 58, 7+

LPS + hexane 50 24.7 £7.9 9.8
frac, 100 13.7 =4.3 58, 7%

50 14.0 *=1.1 57, 3%
LPS + CHCls frac. 100 8.9 +3.4 80. O

50 24.2 +4.2 12.0
LPS + BulH frac 100 13.6 +0.2 59, 1%
¥ P < 0,01, * P C€0.05
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NIEX =

Natrite ( M)
cnda3838HS

| ;E}?E.ﬁ%

v

Figure 8. Inhibition of NO production by the extract and isolated
compounds from A. rugosa in LPS-activated RAW 264.7 cells,
Mouse macrophage cell line, RAW 262.7 cells (5 X105 cells/ml) were treated
with extract (30 ug/ml) and the purified compounds (10 ZM) in the presence of
LPS (10u4g/ml). Nitrite in the media was measured by the Griess reagent.
Data bars represent the meantSD (n=3).
s P<0.01, significantly different from the LPS-activated group.

LPS
Tilianin (uM) i°
INOS ; 1
fw
p-actin 5 ©
rRNA QN B Yoo NAT VH LPS | 10 190
! rlmlnlnl)J
(A) (B)

Figure 9. inhibition activity of nitrite production by tilianin in RAW
263, 7 macrophages.
A: RT-PCR for iNOS : B: ELISA (n=3, % P<0.01)
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NEEXH

—— Control
— TNFa
—— TNF-<« +Tilianin 10

——— TNF-a +Tilianin 100

Relative Cell Number

10' i6* 10° 104

Log Fluorescence

Figure 10. Dose-dependent effect of tilianin on endothelial adhesion
molecule induction. HUVECs were pre-incubated with 10 or 100 zM for 2 h
and stimulated with TNF-e¢ (10 ng/ml, 16 h), stained for VCAM-1 or
isotype control, and analyzed by flow cytometry,

3-5. w28 &2 5o jn vivo g ¥d

3717 viet o], wj2Y $&E W HYEE YR ¥ in vitro ¥4
g ©A da, o w2y 48 RIESYYH gt F2E T ¥E
V42 YA v} gk A A9H#E 324G iyl Fol wie FHd FX
WA AL VA Jong, 7z gAY AUy ¥PELLS HEA F
ERolN FAMAA ¥AF B4 Ueholol 2 st dria ¥ 4 Urh
24 4FEdolA vz $EEY YAVLE JFY A3} vhE table 7 W
figure 112} Zo| wi2 ¥ F&EL stel/|d-FE FHES SEREAA &0l
Fof 2|7t o|FRE me 7Y ¥AF WYL vrhlgen, FFT 5ALF
Qt 83 =] A7t A&HATE A in vitro @F AR HHANM wl2
3 FHE Bol thdt ARoM ¥4e vehd A= nFo] & ul, wx¥
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FEE°] ZHY in vivo ¥4 BES FEI A" A3ea ¥ 4 T

Table 7. Anti-inflammatory activity of the extract of Agastach rugosa

in carrageenan-induced acute edema model,

duration after volume inhibition
sample '
treatment (hr) of edema (%) of edema (%)
0 100 -
1 100 -
extract of .
%
A. rugosa 2 45.8 54.2
(200 mg/kg, 3 63.4 36.6°
p.o.) ,
4 60.8 39,2
5 68.4 3.6

%% P < 0.01, * P <0.05

3-6. wj2% $EE2 in vivo BENF 2 By

E A7 5U3NE B Ude] UNAXS #43, EAUHMAE LT
AL olF W I3 T AP HF ol TABl UHSHA Hrite o
E(Russel R., New England J, of Med. 340(2), 115-126, 1999)o] LA 35}ef,
¥4 YL Uil iy &80 FUREHY WEL F=EU FE2Y
(Mdx =x)xhf¥3l-low density lipoprotein, LDL-f3x} AY ZFgE:
LDLR-/- mice)oll X HWHE FAAF 4 A E HUstaz} g Rolth ®AA,
N2y FEFES VIR N2 839 AY 0 FAT vlay o
AT A A5 Uyl A veiua] dgteong mjxy FFEC 48 F



FHA deld ¥ ddvia ¥ 4 glch (Table 8)

N

Edema Formation (ml)

Time (v

Figure 11. Effect of Agastache rugosa extract (200mg/kg, p.o.,(@) and
aspirin (50mg/kg, i.p.,(4A) on time-dependent increase (0 to 5h) in the
rat hind paw following carrageenin administration (Il).Each point
represents the mean value obtained from seven rats.* P¢0.05, =+ P<0. 01

Table 8. Comparisions body weight of animals between control (no treated)

and extract of A, rugosa treated,

body weight (g)

animals
0 week 4 week 8 week
trol
i 16.8 +1.2 19.8 +1.4 21.1 £1.6
(no treated)
treated 1%
extract of A. 16.6 £1.1 19.7 =1.1 20.8 *1.8
rugosa in bait
48
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Tl =3 = ) .

E, ujxd FaEe SURSP el oy o= HfejAME,
0.1% @ 1%x2] wjx% FHTL AL AREE MWL AYZ] FAZ v
sty W 37|17} 22t 23.% R 46.6% 4% AME YeRIgen (Table 9),
ol2 MAswel thd 2L @Asle] HH (Yakz2])Y Zrjet ¥y 23
o] tAMARE GAste] TAY A, 1% Ry FEHE AT FAHIUTE
o} gz AR A MEe] AFEs} ASHA LAEHAZS FAsAc
(Figure 12).

Table 9. Anti-atherogenic activity of the extract of A. rugosa

concentration .
sample i atherogenic lesion (zm°) inhibition (%)
control - 304644.0 +76602. 6 =
extract of A. 0.1 232120.3 *£32534.04 23.8
e i DA 1.0 162629.6 +28362. 1 46.6%
¥ P <0.01

(FHRIE)

(IVRAY Sal HET) (PHAD) QUAEE SR8 NEE)

G

UAZ i3S WRHER (MEY ¥4) CH@UN PR ANNE B RS

(A) (B)

Figure 12. Effect of A. rugosa extract on atherosclerotic lesions in
Ldlr-/- mice fed a cholesterol diet for 8 weeks. Immunochistochemical
Staining of cross section of aortic valves (x 100) in hearts from ()
total lesion area, (B) macrophage marker MOMA-2.
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T2 =T -

H, "alohde] TR e ot oA EIelMs, 1% HelohdE
YRR ALRE AT APEFNE FAF Hlsld ¥R A7 47
41.9 % A ARE vehdgct (Table 10) 2|3, HFFHY Wi 23
& MY A, d4F gl AT ¥ (HAkR3)e 277t FA 2] Hjs)
of 1% delobd M7t Hz|FelM @AA L2 Aol WA (Figure
13)

£ d72M Y UAHE offold tiNHE T MR FY U A

o]

Furgos Fuy wWyo] wuske IAIN M2Y 328 YEF ¥
B2 WHe] WIS WAA LAE AU AATNG o, Yy 4B

dejopde] & FAHPEAE Fsiolch umebd, iz FE& W H3
W2 in vitro @ in vivo ¥E B4E Uehln, ol A }5YZ s
49& YehEE w23 25E 9 delohdd 4% 453 AH3 54973
5 9 o2 AT &Y AHY oY, B (BR)H FoEA 8 tER
A7RzA o] 8317 AHEE 4 o1& A= 7vista ch

OO{N

i

Table 10. Anti-atherogenic activity of tilianin from the extract of A.

rugosa
concentration| atherogenic lesion inhibition of
sample 3 .

(%) area (/m") lesison (%)
control - 592981, 4198784. 2 -
tilianin 1.0 344277.7+186833. 8 41.9™

lobastatin® 1.0 291442.0£96927.8 50.9""

% positive control, % P0,003, #*¥* P<0.0002
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(A) B) (©)

Figure 13. Effect of tilianin from A. rugosa extract on atherosclerotic
lesions in Ldlr-/- mice fed a cholesterol diet for 8 weeks,

Representative cross section of aortic valves (x 100) in hearts from (A)
a control group, (B) 1x lobastatin and (C) a 1% A. rugosa extract-treated
group.
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sagre] = Wy ukgol oyt 23d S A3 #st FEE
g o|2HE Hitt AEEL UALE in vitro W in vivo ¥ BEE =
ARgE Azpe thest Zrh
19)2% $2EL in vitro YA BEAAY VP, HEFIEL
(ICAM-1,VCAM-1)¢] 8ol Holyd o4 ¥4& vehfsich
2.0l HE F A BYL vehd PJECE EEIAPPLR,
phytosterol$,oleanolic acid % triterpenoid®, rosmarinic acid F&]
phenylpropanoid & g3ttt
3.ui2% FE F IcA-1 3 A3 BAEE Jehd FEoz EXIAYA
£, acacetin, tilianin 52] flavonoid{-& £ &|5t%itt.
4,902 QE F tilianin Fuo| 713 £ YELEAM, AEXFAS
(ICAM-1,VCAM-1), NO 2843, iNOS % IL-62] mRNA Wy 5 42 urg #9
Qi TRt BEolM 2 B¥E BAEE VERISITL
2% $Z3E2 carrageenan FE F8 €% FTERWA o ¥4
g4& Uenigden, ol vjzge] Fo FEEC] thdt R in vitro
3d solA B4E Ueligr] el SERRA Y] VHYE BEE
A Rolet & 4 Utk |
6. Wl2% F&E3 F4E tilianinZ IXNYF FERGA FHHA
BHg VA ZAAA @3] AL YA L HEE A
Alsteiet.
7. £ A7 ARSA w2y $229] Yoo AW 53 (AE: FET ¥
A 9 P73 4& Ushle M2y $5E, &983 2001-39574)
ZAQE tilianing] ol VY B3 (AF: PIF ¥ L g5I48H ¥
B UJeEpL dalopy, &HWE 2001-39575) 8 VU2 A wjZ2¥e 7
54 Aastgon g o8 A GE A HEHF &
231 AFE 4 A= TAS AetFeE AAstHrhed T 247t gl

(34}
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A% sido] A7IEEA v, A, =¥, A9ABTol
Folulal Aggsl B deo] Aol wiel wld WA Ao
Z71he FAolEE oley AR oYzt XA VY =
& TR 7158 AEel oy BYH 429 FAHo] nle grin ¥
4 9lch. 28y AR 7% g $2F70] et Aty 2
7b ol AHEZ AFE W 49 AFe] HHIL U] 23]y =Y
A7& sid $37t dornz FUW gBPL Ve she 71%E 4
E2of Jirge] A3 e7Hrt shlch W, LujRHEo] AZFAEF o
3 Qo] A HAFE I Qi A% AFE 3 dHsEe F
Ag & o golu gk lsRtis A2 JeS R ¥ 4
29 7% AEol oy a7t vl ol o= oyHETh wEhA
FAAEE o] 8% Jled HE AMEAdS A #EH € Aon ¥
¢ FF7 7158 AELE 2WH HE 4utY] AXSFERE wolR|AL
71578 Aol tidt Y= ¢S5 A3 Ao RAUurh oAE At
Q7o) Frhe WALo2E “HAGAE 224 A& gon FHY
H3ty ZAE AAY 7158 AEUe] AAZ I F U5 4]
g8 878 F5HY 5 3L Zojth

2 ZAELS o Ao FYUL Tt Aokl APshs EXRYE
5 Ad BPo2NE AFE e U ooz AgY 4 e A A
HLES AE, AHEste $ton 2 o Jamtgely} et =R S
stA BEII ot 54 HUEEVH 78 HEolU 4& UEE &
&3k Al Uon ol Jlg2 ulay golstAl §-8E ¢ U2,
53 org MEoIU Auj il MEE HEYE FoI%L BEEE
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Gt 5 RINE BESA Rshd BA el wE AAAL
AR AA AASINE 72 SABSHE £435] FULL 4AY £
Ao}, meld FU B3 A4S Ao s BEY 4 drid e
Nel JNE BYozA sHlold AM F/E FolE £ A%, ok
BN B T Bl gebg 23] ALz dAAsil Y S U
BANGE BUS T 5 Ao}

WZLE 1 ANEE FY (WE)olT sto] WelAL “BA KBE
LES FER BREELE Fay Az *F%z‘f}:'_ Qom, AsHE
(BER)E T2 (ER), TE (Ew), 3 (FR), ¥/1% (LRH) 5
o AZol, MRS APHE FHIA @ zg%*g-tﬂ- (EE®) S M
(BE)o] & F1A (M), TN (KD, oA (Bh) B Aol AM&
o). 2el3 WIAE 9 (folal)E Rols B 2tE Azl EulAE
= Agsla glen O Pe Ud (BE)SE olgstm gtk oleh ol
M2PEe AR A RS A8 E: k8o = ARgtT glof A AS
LA BULE QS AUST WEY 4 e FANelE ¥ 4 3
t},

2 ATAEE B, WA, 23, Lk, PR, A, 27, 99,
ok 9 G 5 1000E o] NEARE o83l 1A 2, $AA,
ZYAE 5 T ABTAEE AR ZUS 2T Qlon] o]& EciE w)
zsre] 7l HES YR ATUES AUY YL AT Aot 2
Q7RIS 2] 22E U ARE o) Bsjo] T4 2E, AT,
BAE, A 5 NERS AE AARA sl A 1MFIRA
2A% ANY ABHE NOE St 754 AEE AU Uk
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] 238 2AE @ ¥y

2-1. 71573 AEE A AAL
2-1-1. Wi2% §9d 7128 E 4

71 4ibdE £4

Ad¥ wxeke] &, o, 718 60 mesh 7] AEE E33ld EM& +
Batglch FERTL 16T YY7td A=Y, 2AY YBL2 soxhlet FEW,
Zehazl ke gemi-micro kjeldahl®d (Kjeltec 1030 Auto Analyzer,
Tecator, Sweden)o® JHAY ALz ALAl4 6.25& Fdlo ArEstaon,
ZIEL2 AFIHY o JFASIACLL. TYL FPolM 2R, YA, =
gl & W g BWHE Go= vepjlch

1}) opmli=it 24
g &, o, 719 37k F4d AR olnit 2L pico-tag W
Hol olel AIRE ANAY F HPLCE E43}¢lc)

th) #7213 =4
CR7A B QIR uixe Repd AR Fsjie a0AcihHel whel AdAlst
gtk 2t 94 ¥FE €Y =& 0.1 ppr, 1.0 ppm, 10.0 ppnd] 3 FEOZ
zA5e] B2 AY JIHL FPstden o} 1049 B FIF AYFAL
2| 2pd st A stAct. ' '
2-1-2. AXe 21E FEAE U EYRA

) 2aE Az
Nge) 22 2318 M2 o] BHEE £28u1E FRE, AT
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TI2=3] HIx<st2 nest HA XA JI=ATH Jigt 0l )=

& 89 % AZE F 358 dgsiden, w2y B, 4 &7 #4937}
A ABe] tistel SE U FELEHE FEAV UE Az FEIHE
ysiel 2ELLE 2T

W) FEEY AFE Y R +2
Ztzte) ZAME 33Y A4 FEE, AT EE, £FTETEEES T
LA Aol gol 105TolA Fgo] © wizkx] Az F, FAE FFs # &
Z2EE2 3YY Ay 1B E H=F Teidch £AFEFEE 7 ¥
AR AE £FY o Al AP LTS A3t
2EEEF(g/ul) X FEEY F5(nl)

FE24E(%) = X 100
AHEE AR AE(g)

thH pH ¥ A=

2282 Wi oet AT 277Hx] 422 E, 1871A]18 dEEsE
2 127128 AZTE2ZEo] tis}o pH meter (Orion SAS20, USA)E 3 pH
& ZAsiach atsl P W pHE Uelhd Age] tjisiA 1.0 No] NaOHg
o2 pHrt 8,1(£0.2)0] ¥ wizlx] FR F, £u]H NaOH EELS] S&
otz e} o] A4tsteo] =AY (acetic acid)e] oFoZ |4H1.0 N NaOH EFE9
1 ok = 24t 0,06 g)stgich

X 4=H >
AVE (%) = 0.06 gX£B]¥ 1.0 N NaOH®] nl < * 100

A28 FA(g)

g}) M=
AT o] Q FZex HE ARY FE2E AEES 0.5% ABFE P
2 A% X XA (Color and color difference meter, HunterlLab

56

X
>
i
10
0
Q
14
H
i
/i

J
|



ColorQueswtIl, USA)E AR&3ld WE (L, lightness), HAMXT (a, redness),
B (b, yellowness)E ZAsigcrt. =3 wRY AL V&0 4589
A 259 9%, outed £FEL 4l $EY 4¥, Y =04 47
8] BujEFo| wE Nx ( AE'ab)E T3l FEze) wWE o) WHE =4}
st olul AR} EEwAuiY Hx, FHNE, JFA=E 47 99.44,
-0.25, 0.51 o|&itt.

o) el

AR gul A F&eE HE A2Y 1439 $EE NRES 0.5% 1L
3oz ZAS ¥ 0,25um membrane filter® o]2}3lo] HPLC (carbohydrate
analysis column, 300X3.9mm ID, Waters: 80% acetonitrile, 1.5 mL/min, RI

detector: standard: fructose,sucrose,glucose)E f2|% Her& EA 5T
2-1-3. ¥EHA

7h) AAZE o] &Y VIEE €Y

Fig. 143} & Aa®log FAM¥E HA}3(AromaScan A32, Aromascan Co.
U.K)E AH&3ted 228z Wyol mel AZE 27718 4388, 1871
o) B ZE, 1271H8 £FEFEEE FolM duldES Bl 1471
2Z2EA 28 Aust, 325 A=) FHE AATL 7H AAsHA 3
IPE S5l 0.5BxE BF FUsA 2AY ¥ B UHE A
=3 %rzé%_ 748 dolElEL Xy £, & &7 59 AT m
xpo] B, $&L5o & oY, F&Eujo utE oY LB U
o] Aajstadcl.

4 ru 2 o

W) #e7Al
ajxere] 2, @, &7 59 Fd, $325d, FELEE £&9 )
2% 22EEY] #53 54 XNolg Y BRI dokugith. WA ME F

TIloaxs- -HI =8t plSsSt HAXA IS ATH e al Yl Al 22 ) =21



oA e8] Z-¢ 100T, 80T, 60C F+F&E, 80CH 50% ATEFEE, 10
0C9 0.5 £4FEFEE 5 5%, ¥ ¥ €7]9 0T d4-FEE2F T F 7
I & st PR SEE 0.58x2 FUSA AL F A 5L v
2 EMstgch oo 2&EES] 3t WAo] tf¥ profi‘e test& WA A4
slo] utsl Bt (mint taste), ¥te} T (medicinal herb taste), T Bt
(sweetness), 93} WA) (mint odor), & ‘WAl (grassy odor) 5] ZAAIHS
AAsla ztze] PHof ciste] FAH VoAl 24 208 o= 53 3
=o) g3 FFF BAREME AAsHA

Pump

SAMPLE STATION ANALYSER

] 1
/
Sample Output 32 Sensor Elemeiits
Adaptor A8S to A32S Connector

Input to Sparging
Vessel

Figure 14. System configuration for sparging analysis by the

AromaScan.

2-2, MY FZES o] & 7sd S8 A=

NEY 5E 71548 28 ARE AT $5Y A=, 7Y A=§

Al A w3u1E 2FskaA sttt oked vy &= AL A
22A 115 AR (37, 4, A3, P2, enlal, A, B,
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529, 49, 22 9 gF) FH5 Ay 53 f—%** ZAEz, sl
= w2} o] wikshaA Asn 2 wzxgRct WA R=gch. 3
2 2ZE2 7 Wuto] Hol ZAstA B Higo] ddlen, 3 3 FEES
A7 B42) olRinte] Qlgict A¥E § 2E it ALY sto] F3 w
ZetA UElten onjais ofzte] F&ET R A%E =4 5 UM,
T ote) mhulal Rege wto] glgich. 2dte] wet AF U FUIR
£ ek e} sto] Z8tA UEelulth mebd w2y Sio] R2A ujR
gke] mra} 8kQ masking T 4 A= AYABAM B oWdH Hz3} B
U HF W A 52 njx¥e] R F¥EA| 4t AdAE UHA
onz whal, X, A¥, oiF, 2wz}, Az 5 63 GAAE Iz &
Azo] A7MYL AR AFsigen B AANE EdE 2 4E WY
u]§ A3zt stdch

T, Al $&EL 28 ARA VBEF FANII BY AFEE
Eol7] S5t @ W 2to|g Hriyh Yoyt oo WaR ©It AnEY F
F o e 2yt ds HAAE Bt O ARuE&S AYstaA
9ict.

2-3. Y2 A= 37

M2 $HES o83 AYA AZL VB wRY FFE AR
A AT % FEES ciyez FEARA 243 Szl wiygsia
o, ol YA}l AZo] YLY FHEY ¥, Ay & dx2dE
ZA}8IY T

2-4. x5 ALE AT A= 33

% X a)zg A BN FAE AAYL U FAsY AT F,
40CoA FE AR} $E¥To] 5.8x2 Wrl. ¥ ARE AFE Y

TIo=2 . Hl=st2e nNesStHAEH XA JIS AT e gl e Ad AT e/ =als



37 93t Hi2Y g HL 24 ALH 73E 9 Fs HAARE AAG
ach &, wixge #F Fezxde o, ¥, AZdg A5 yrpsielen y
Zol duy} F2UE YUY AL 2Bst] YA 1 H oY ZeE H
ZtElE wlx3ge] 3t Mz FHE Fch 98 WHoE AT vz
g Udg AtiE GAEoE AU uf w2y SR Y B2 FIA A
Tt Hrigo] =Y 784S PUY o] FIAl i, & dAER dsly
71%280] A "ok M wiRE 4& I ARESt= ZETE 4
Hold 43 FnlE Foj3] RIZ it ¢1ef dol @FA=2T o 5 e
roastero] Wi 170ColA 18, 3%, 58 ZRALZ, 200CoAE 30X, 1&, 2
el 2702 Hol malr}, o|z3 RALE Fobd ujx¥ ¢l 0.3 g& 80T
o E 100 mLef 287 F&St] 20939 WePAado]l ¥ panel
discussion ‘Y o= & uisly}, T4t 3, F A, ¥ @Al wiE HAE
5EEEYoE BIBIEI, HZLE §ULE IhHo] LolFRE Jteow U
3712 st

2-5. ¥ARE T Wz TP A=

w8 Z3kxlo] AR EHE HAREZE 4T go] U £ UEF @
oiu} SZeE Mo o] EARESL AXe U 4L 72 e Zol
A A8
o] : A Fo A AJutE I Q= #Hn|E FQ5te roasterE 150ToA 10E
¥ ¥ 40 neshd] A7) 2 Este] w2y TALY FAlE2 AHESITH
A (SZ2d)  AFA AN FYstA roasterE 170TolA 15870 H2 F
40 meshe] Z7|2 E3ste] vixy TP Halg2 AMESIolct

2-6. MY 0|8 vy FUT Ax IF
AR L FUE o ARE AR ¥, vy PURE JPUsH
g5l QB £A2E 02 54 AR Yol 2581 70%5PE& YL, 80T
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A TEZ 2EY 0% 33 FEES AHSEY €4 ¥ FPE=E F& 24E
By xal, £=¥ wignjE FAY3PIR Solch

g, BlX3YE o] LT mPY PAE Ao MREHE YEEL v
E43} & o] Ao ou] AHH natural oild HEY, w2 70% 73
228 =23 Z§F4 Zo|t} natural oil 37}x](B-13789, B-13790, B-13791)
o} HE3HB-13792)L (F)TEsoeRE FYstict. wMxY FEES
2 Az a2y gloj tisie] 25uje] T0xFP L F&34] 10,000 x g2
AR BN ARSI, FPL 95xolake A& AHE3ialTh

wxere] & g BN 4 A5 wjRere] Fgo] oy ou] A
AY natural oilFo|A B-13789% =iAle] ozt HAE WAL U,
B-13790& 7137t 2F L7AZon B-137912 4siye] thE RAEHT st
A AXNE 5F& Uehulch

9 ABEE F4Y o8 JA uigule] oiste] ALE 10089 FeHA
£9%E2] panel discussiono] 23 WA Yo g A wighlE 3K
1=

2-7. vj2% ARE o]&¥ Fe A A= ITF

Fa /7 A Adel AHEE w22 A @B At v9 ZleddA
2000 10€e] $8Y 2L Agsidch. Fes AzE Y vz FA
g ABL, +Y AF AN ABM AW A FAE AASL FAHY
2 40ColN GF Az A, 52 A=Y A, 4T o] B wixy ¢
& AAshe 371 Yo AAE sigich

A, tiado] FHE AEo] £ B/t R A& EFE UL = F
g 78] B4 Bt ggto] & Aslof sta wtely thE ¥ T tiY 4
Zof & o] ol & ZoE iEorh. uwiebd A zu|o wjim|e HAFLS
A AN AW F 4 AREY ArYS st FASIA A
1= S
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A 33 Az g 2%
3-1. nix3ke] 715 AES AT 7= =4}
3-1-1. mjx%y H-2d J|2PE ZA

71) i
ujzake] £, 9, 7] H9jo oy dE £4A3E Table 113 Zth
e Ageke Z(16.08%)o] JbE wWeol HEO dlger, IHELS o
(12.01%)3 3(10.11%)¢] ¥F-do] &k A 9, o 9.54x2 7}
wol IFEe] s, ol dlo BREEe] Wol HfFel A& AAtsl
v Zo2A, qEFE o] A3t ¢l F9E YIRS ol AMH| Hrie

A3 Aol AleE sidsta glrh

Table 11. Approximate composition of flower, leaf and stem

of Agastache rugosa. (Unit : % dry basis)

Part Carbohydrate Fat Protein Ash

Flower 70.75 3.06 16.08 10.11
Leaf 66. 84 9. 54 11.61 12.01
Stem 93, 37 0.01 2.64 3.98

L}) olu|i=At EF

Mlare] E, o, &7 Felo ot ojneat ¥ E4A3p= Table 129}
2l FolmxAt ¥pe i g JFAst o] 7 weol HRIIL Al
gdeon, BT BE Hy oA SFEAS 7P ol LR3I slglcth o
Holo] ojmial oA E, EolAl 460.3 mgx, wldUehd 598.7 mgx, elo]
21 460.3 mgx, W3 629.7 mgx, o]ARolil 518.2 mgy, Ed 504.0 mgx
5, Atz oz clE ojnliate] us] Weoln|eate] ko] 2 A2 U}
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Ebst}.

Table 12. Amino acids composition of flower, leaf and stem of Agastache

rugosa (Unit @ mg%)

A:ir;o Flower Leaf Stem ?;ir:;) Flower Leaf Stem
Asp 1256, 3 954.5 206.9 Cys 0.0 0.0 0.0
Ser 887.9 562.4 141.4 Tyr 450.1 365.8 51.1
Glu 1485.1 1071.9 296.7 Val 817.5 629.7 135.8
Gly 847.0 623.0 131.1 Met 57.3 51.3 0.0
His 774.7 190.5 41.4 Lys 608, 2 460.3 117.1
Thr 636.5 504.0 117.8 Isoleu 674.4 518.2 106.0
Arg 1318.6 557.8 96.5 Leu 1189,0 964.9 189.0
Ala 276.0 626.6 141.4 Phe 716.3 598.7 114.0
Pro 709.8 531.6 137.8

Total 12704.7 9211.2  2024.0

h #7138 24

Mzge] 2, 4, 718 23 ol 3o Frlde) ws ANE A
= Table 13z} Zt}, o NEURL 12.0152 71 &3, &7]& 3.98%=
A% ge Yol 6714 R714F BE FelolA K Hgo) 7 &
3L, Fe waol 7% A uehdel

Table 13. Major minerals composition of ash of flower, leaf and stem
of Agastache rugosa, (Unit : mge®)

Part Na Ca Fe P K Mg

Flower 1452.05 1097.80 274.00 6927.60 25831.70 6007.83
Leaf 700.92 1242.70 129.85  3574.42 38257.47 4063.11
Stem 1794.04 9459.46 106.24 3112,77 29822.93 2730.66
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3-1-2. ANz =3 FEEE

7h w2 £, 27 9@ JdE d45E P AT &R

25 3% (60T, 80C, 100T)3 F&guizr 33 (F, <: 258), 30u), 35
Wi, Z7]: 10mf, 12.58), 1590)& Z¥std d4 F&EA TEE 2L HA
gojz 2&Leeg dAstaxl sigen 1 A3 table 1491 Arh

G4 232 L= 5S5E, AHT BuiPo] US4E FEHe Bl F
Zhstdcth. aEu AIEd HFA 2= FURL {uiF e FEES &A%
g o) 228 ANulgo] Agthe T A4 il wFY VAT glen,
Yy Edo] steAtelo]d Mol dojd FHeido] YleBR, FEE EE BY
222 oA O 2AHHEE ¥AT Fo 2 2= 43S 23Y gat o
tha ghersiedch.

Table 14. Extraction yield of flower, leaf and stem of Agastach rugosa

by water mixture ratio and temperature, (Unit: %)
Solvent Solvent Solvent
Temp. volume Flower volume Leaf volume Stem
(Xtime) (Xtime) (X time)
35 19.75 35 26.98 15 7.27
100°C 30 17. 47 30 26.30 12.5 5.67
25 17.33 25 21.83 10 4,73
35 18.29 35 26.19 15 7.04
80°C 30 17.36 30 25.80 12.5 7.59
25 15.12 25 24.92 10 4,62
35 12. 40 35 25.85 15 7.18
60T 30 11,91 30 24.90 12.5 6.01
25 11.79 25 18.83 10 5.17

) ulzs 2, &7 ¥ O oehe g A &8 2

&% 28 (60T, 80°C) olghg ¥ar 33 (25% 50%, 75%)& XYt F&
A Zge AT HA ok A FE2EE dPstuAl stden 1 Z
M= table 159} Ut}

64

==t Al =L HH T 9l ATU JNYEF Ol e M AIEZ e A ey



322 32 B3 99 B FEL2=U BETH FoUOY E71Y B £
318 60TolM ®A Uth 2y AYHdos FEALL F& SEHT
Bhg ol whet S Wt gk &, 3 4o Ff o 50w7 gl
A% w3, &718) B 238 vt gl WETF FEEE w2 2
HE Ueliisdch @9, ofergg Aststd x84 422 FEHEC] ML
o] 2&4E2 240 4BE nADE WYY HI=A R FAEE 19
sto] Ml R g HFH o2 HFstaA saich

Table 15. Extraction yield of flower, leaf and stem of Agastache rugosa

by ethanol concentration and temperature.* Unit: %
Temp. Skhanol Flower Leaf Sten
Conc. (%)
75 17.73 28.02 5.83
80°C 50 21.06 28.76 6.69
25 15.93 26.07 7.04
75 13.13 20.71 6.28
60°C 50 17.84 28.26 6.84
25 14.05 25,58 7.02

% Solvent volume of flower was fixed to 30 times, leaf to 25 times and

stem to 12.5 times,

oh w2y 2, 57 ¥ 9 ATE FHPdel AP F22E I

e AL FEEY QAN B AP 2doEA 23 WM F
2 38¢ ZASEON 1 AT teble 163 Atk 3F TS AU &3
E sxol 2 9ug ux Ugte, Aol 3 Asty ANE Atstol A
FAE] B0l wat W7t o8 AHshaz sgck

2h) ulag Bed 222 o W A=

23 2ol TE W2y FEEBL o} VEF FPU FIE table 178}
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Eo] 60T A%, phrl 4.99 & 713 wsgtor} o] Bex A=E FFYW A}
Zato 2 BANY uw 0,034%0] B}t wjxgole AHIEIEC] ulf FA
FES ¢ + AUt

Table 16, Extraction yield of flower, leaf and stem of Agastache rugosa

by NaCl concentration and temperature”

NaCl Conc.
Temp, “ (%) ne Flower Leaf Stem
1.0 19.54 29.77 7.77
100T 0.5 20.15 28.53 6.93
1.0 15.38 26.73 6.95
Sl 0.5 1564 24.54 6.33

% Solvent volume of flower was fixed to 30 times, leaf to 25 times and

stem to 12.5 times,

Table 17. pH of Agastache rugosa extracts by various extraction

conditions
) pH of

Extraction Temp, Solvent Plower - e
100C Vater 6.57 6.58 6.41
80C Water 6.96 6.52 4,99
60°C Water 7.63 6.51 5.77
80 75% EtOH 7.29 6.74 6.35
50% EtOH 7.14 6.90 6.59

25% EtOH 6.97 6.7% 6.66

100T 1. 0% NaCl 6.80 7.00 6.06
0.5% NaCl 6.68 6.74 6.18

* Solvent mixture ratio is 30 times for flower, 25 times for leaf and 12.5 times

for stem,

oh) WY FEE] ME
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W2 Hed FEEY Aze AXE 34V A, AWHe= X, o, &
719 N2 WEel RNE7 gasigen, 5§39, E3 g2 BT 50 oI5t
el B0iste] PAEE ZE AT P4 vehidch & 2AEsE 9
42 EBolAE 80C Q8] FF ThE 2= Fuct BES FAEI BAIL
Te 100Ce 47t BEs YRS} Y woton, e %7t ITHT
% BEs}t za3hg Ushigdich g8, guld FFA wE Axe @ F&E
& 71ZoE BYe o oY FET SVl wel 4 FEFH @AY A
ol& UEhiict (Table 18, 19)

Table 18. L, a and b value of Agastache rugosa extracts by various
extraction condition

Extraction

Solvent'’ Part L a b
Temp.
100°C Water Flower 30.16 15.32 18.61
Leaf 45,38 18.39 27.58
Stem 57. 66 7.77 28.42
80°C Water Flower 21.39 16. 45 13.68
Leaf 48. 87 18.34 29.95
Stem 62.92 6.23 28.35
60C Water Flower 21.76 18.14 13.93
Leaf 45. 00 18.72 27.81
Stem 68. 50 5. 52 28.64
80°C 75% EtOH Flower 57.12 5.13 33.76
Leaf 63.10 5.93 38.01
Stem 79.19 -6.73 34,66
50% EtOH Flower 41,63 19.96 26.44
Leaf 52.64 18.09 32.74
Stem 75.47 2.65 32.65
25% EtOH Flower 40.69 23.87 25.91
Leaf 50. 41 21.08 31.40
Stem 70. 83 5.97 32.42
100°C 1.0% NaCl Flower 40.70 20.55 25.33
Leaf 44,31 17.99 26.97
Stem 63.24 5.61 27.90
0.5% NaCl Flower 40, 48 20.74 25.26
Leaf 47.09 17.81 28.67
Stem 66. 02 5.20 29.54

Dgolvent mixture ratio is 30 times for flower, 25 times for leaf and
12.5 times for stem,
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Table 19. AE value of leaf extracts of Agastache rugosa by various

extraction conditions

Extraction condition Extraction condition AE
Hot water extract at 100TC Hot water extract at 60TC 0.542
Hot water extract at 80TC Hot water extract at 60°C 8.594
75% EtOH extract at 80T 25% EtOH extract at 80T 285, 905
50% EtOH extract at 80T 25% EtOH extract at 80°C 12. 966

1.0% NaCl extract at 100C 0.5% NaCl extract at 100T 5.702
Hot water extract at 1007 1.0% NaCl extract at 100°C 1.602
Hot water extract at 100C 0.5% NaCl extract at 100 3.235

Hot water extract at 80C 75% EtOH extract at 80T 233,202
Hot water extract at 80°C 50% EtOH extract at 80C 11.617
Hot water extract at 80T 25% EtOH extract at 80T 11.150

uh) &y Fed feT 24

W] Z, o, 742 d53EE, UEPEE &7 FEFET UR
Hog Ausio faY L AR A= table 203} Hrh R} A
glo] d4 % &3 £HEAAE AY, E=EY, Aol 3 H&HA AU
o, o] 1 & 714919 505 RS FFENME AT 0.0355%, E=
o 0.0203% BER nlR 4£zeg P HAHEES & & ddrh

3-1-3. @SAA}

71) AR E ol &% TR €4 A

zg 2, o, 27 FEEANRY 2PYEEYE 0.5%2 Y ¥ AAIE
22 2o wlE Pr)gEe] HIE ARG w2 o FEEES ¥
7e EXE 232=He 32702 Mol ciyt AYwidt (resistance change)

o2 A 2o Wy ENY A3, 100CHFEEL tlE £&EE &%
253} FsA 293} (grouping)Eo] EX3t gl3, FASFAHIL (quality
factor)o] 2.00l4e g Urht, $&L2x=d mel FFEETY ¥ Aol7t &
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b ol = = I

The AL Em3) Ueh)3a gch (Fig 15, Table 21). & AXE #5AA 2
2ot dAStY B, 2x7} /14 FAHCE wshdAl, s, e
So] Z7lsle ziolsl Qlckn mubsigirh, 80T 2EolAN F&¥ wix¥y d
4+2Z2BE Z, o, €719 #ol o2 PR HHE 23U eE o
HEN F3, 2, 9, &7 47 FFXNES T $E3l Hol 22
sl glom, EAEANIT 2. 00l Ueht, w3 Koo ulgt FEEE
o] 87] Ho|7} A= Row ULISYC (Fig. 16, Table 21). |AHAL A3
o} dAAst B, Wbt weigte dSEEAM MY i, EdAle
T3 EBeAN 13 Zslelen, wonte dx TRHEEC] 7MY Astach ©
] B é?loll*i 713 3A 2AAE Ao yvelyth ¥, 0.5% &7
EZ 29 2B Azl wr4Ee xolE S F o= @—r‘%%
Eojdset vyt 238 aden, ©, 44383 o 23EFEES
23 &7) §-917t9] 3] xol& gl Ae= yrhyr}

Table 20. Free sugar contents of Agastache rugosa extracts by various

extractcondition
Extraction Content (%)
Temp. Solvent Part Fructose Glucose Sucrose
100°C Water Flower, Leaf, Stem - - -
80C Vater Leaf - - -
60C Vater Leaf - - o
80C 75% EtOH Leaf 0.0019  0.0080 -
50% EtOH Flower 0.0045 0.0009 . -
Leaf 0.0010 0.0027 =
Stem 0.0355 0.0293 -
25% EtOH Leaf 0.0012  0.0065 -

100TC 1.0% NaCl Leaf - = -
0.5% NaCl Flower, Leaf, Stem - - -

UNot detected
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S8 vixY o FEEF 3278 A AF B P FXE X
4 BENE 23 50% oehE $EES TIE AEEY FHXNEI} SddEo
TE3AL glen, FAFAHUE 2.0018L= Ueh} ke guiF&zt ¥7] A
ol7t FRY Ao Hyou, MM WINAEM F7] Alo|t BY § o
e sxo] BAYC] FUY WEE Bezy 0.75%8] vl W2 sEzE
okt 2N FolLJs) A8t F7) Aolg FEY 4 fivix ALt (Fig.
17, Table 21).

Table 21. Quality factors among data sets of normalized patterns and mean
odor intensity of Agastache rugosa extracts by various

extraction conditions.

Data set’ Data set’ Quality factor
A B 2.895
A c 4,705
B C 0.789
B D 2.058
B E 4,216
D E 2.006
B F 3.747
B G 0.818
F G 4,165
G H 2.869
G 1 3.113
H I 0.284

*) Data set as follows: A, B and C, leaf extract with hot water at 100C, 80C and
60C, respectively: D, flower extract with hot water at 80°C: E, stem extract
with hot water at 80C: F, leaf extract with 50% Ethanol at 80C: G, Hand I,
leaf, flower and stem, respectively, with 0,5% NaCl at 100°C.
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2nd Dimension

Fig.15. Multidimensional analysis on data sets of normalised
patterns and mean codor intensity for hot water extracts of
Agastache rugosa O. Kuntze at 80C. @ : stem extract, I :

leaf extract, A : flower extract
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2nd Dimension

Fig.16. Multidimensional analysis on data sets of
normalised patterns and mean odor intensity for leaf
extracts of Agastache rugosa 0. Kuntze with extraction
temperatures. @ : hot water extract at 60T, l : hot water extract at

80T, A : hot water extract at 100T
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2nd Dimension

Fig.17. Multidimensional analysis on data sets of
normalised patterns and mean odor intensity for leaf
extracts of Agastache rugosa Kuntze with extraction
solvents. @ : 05% NaCl extract at 100C, Il : 50% EtOH

extract at 80C, A : hot water extract at 80C

) A A

FELE, F&459, FE8ud wE WY FHEES B5F BP9 W
38 ARARTAA YUY (quantitative descriptive analysis)2 2 RAIRE &
2= figure 183 ZUth U2 H$- E¢FF2=rt BETE st {4, sl
o, e} ot o] FUIstE s St © ot w3} ¢lich 80T FEXE
oA Red | FYL viasiEd, st Wit gst gk dFEEolA
73 e Uelgten], & Wils Z3&BoIA, ¥ nhe U3 TREE,
L S L T A & e A

FHH o2 7 FFEES oAU FYo| Y YFUE 55 ¥
Ueh7] wje) £xl2 AHEslnz} sHe HEAE (AR, =¥3, ¥HUE)Y
ol BHo] gt 22238 AV ARES F2dlo] A3z} gk
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Mint odor

Mint taste Grassy odor

Sweetness Medicinal herb taste

Figure 18. QDA diagram for orgamnoleptic characteristics of various
Agastache rugosa extracts. @-€ : leaf extract with 100C water, A-A :
leaf extract with 80C water, O-O : leaf extract with 60C water, A-A : flower
extract with 80C water, ll-B : stem extract with 80C water, @-@ : leaf extract
with 502 Ethanol at 80C, [J-[1 : leaf extract with 05% NaCl at 100TC.

3-2. Wj2Y 2SEQ o] 4% /%8 3=
3-2-1. W28 HHE & 24
3-2-1, A%

0.1°Bx2] w28 2Ze)g 35Bx-65Bx & T =3 25 AxEH
243 A} Table 229} Pl w2y Qe Wwxol FATL 22t 78,68
2} 24.74 2 A% FZYL Yeha gon, 950 B ANz 2

2jol 7} vl Wiz} SZeySe] YN AE)ol 71 T G wHct wely
SZo] AYYSE BE, AT, PR BT gasid o ojF AW AL
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Zyoe Wslgeng (50 Tl F&e) AYHolx Zhankgo] AsiA U
W) fele Mzg fAFE Ay s WS SxoA A vl
&A1 o] Fria vusigch. ¥W, sFo] AYLFF ujxY 572

st o] ol AAE L Tzt o ZAE & 4 Asch

Table 22. Determination of color of concentrated Agastache rugosa

solution.
Concentrates LZ}k aZl bz}t AEZL
g 78.68 2,78 24.74 -
35 %Bx 21.29 3.03 2.32 61.60
45 °Bx 20,49 1.97 1.42 62,69
55 °Bx 19.65 1,07 0.76 63.73
65 °Bx 19.42 0.96 0.65 63.99

Viuj e} FEYYL blankE g

3-2-2. A=

35 °Bx-65°Bx BjX3F o] tidle] 25ColH HAtHFEE 0 ~2000(1/s)
7hx) WEA TN Aved g &3 AL Fig 198 Ptk 55Bx 7HAlE &
A 5o wel Ago] YntstA FIhlden w3y BFRLE 77
2 ek o $4992 date] ¥ (newtonian)-RA2 vl H4& LE
WAgk 35 Bxol 4o g &Y HFUEL HAFEI HolASF ALY
My es Z7eln A7 A=E AG fade gy RASES
vehyalct

3-2-3. RARZ AFSE Aok 2EF A=
aj2ere] @4 FZ(100C, 158)20) &g 328 By FHL
WAL, EWAL uspR, el @ gt So| tEdes gstA AAsgc
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2% FEE2 71Zgo| "ol %3} & masking St RAY 4 &=
Aokl W HEFE Arsle] w2y 89 JZEE FIAAFIA STt o]
o] ARER AekA] W HFoBAN AF, AY, @I, njal, Bie AL BT
Ao, tjAdE&E(69Bx)S 3t FUAHFZYUAM FUsIATE E=IHE
(White Grape conc. Comax international corp., clear 68°Bx), ®wizt&(¥m] ¥¥
2338H(F), clear 69Bx)E AME3lTL ol A F&2 wix¥z} upt
IR JH8E AP ERE JEoET FE4EE 2Tt 100THA A2
15~4083t d5& siolch &, AodAel 10018 & ¥ F 100ToAM 5
£ Hog 2&2ES A3sle] FAYEAN-IE, ATAGO, Brix 0~32%)2 3%
E4E S33aAN F2HE 784 Y EJIY ol FUIA dEul7tA]
F&slolrh. ol& 4TCelM 2447 Tt WISt 10,000 x gol M 102 ¥4
£ ¢ F A9 Hstdch. Azt wlgl FEFH LeE 1Y ETL] B
£ Fig. 203} gon 239 & BYPALL BIi:= 158, FHE 268, A%
2 208, 2ujxke= 408, XYL 1580183 A 40E71A] FESAE F
&5 I8EF] WS AL oA o 0EE HAY F& FIANLE
gl 9o} B & FYARLE F3H 184 1FERS 2AFEE
2.0°Bx, YHPEE 1.5Bx, AZL3$EE 1.0°Bx, Lu|x} £&E& 1.0°Bx, vj2¥
F&F 0.4°Bx, A3 $&E 0.1°Bx o|3ith
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Figure 19. Shear stress vs shear rate plot for A. rugosa
extract at 25C.
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Figure 20. Soluble solid contents of various medicinal herbs

by extraction time,
—— A9 &3 &A% —+— 27| A}
—¥— r.1} -2
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3-2-4. & W 4tw] AA

7t Az A3

Ao F&E2 8 ARA pHd.0 olslelMe AR F XAt FHLEY
wolyl JAHEER nPER AW A Hste WA Yt weld EE
AzA A EE Aisto] phE 4.0 o|stE ZANE AL FEEAM HEY
g FAXIEA AL AP E gole o] F2 FFolth

X2y 28 ARE AT 219 HNEL o8 A AulgE e AE
3t Az} A3} viel o7t 7R A 2 e o2 Jeidth A3
A F&< 100ml T AL 0.02g 0.04g, 0.06g, 0.08g, 0.12g, 0.16g& H7}
3lo] WHAARE AAR A3} 0.08g ool Alnte] ZF3tA AU LH
0.02g A7}FolMe Algto] mj-$- obsigict. E3 FTAAREE AR} A=
gto] gt 7|3 E7 w2 dE Uehiiglch wetd ey SEA2E AT
- xhale] ABAHAN ate] MrlE FdA 0.06g, MIEIR C 0.08 g%
ARstgct. olu] vlelyl c= FAAY] Antg AFIA EUshe et e
U B3uIte] 271K oA Hrlstadct

u gF 43

W2 $E A2E AT IR WAES XEW, LAY, LHHLARE
N A ZRFoM duldg A3 8§38, Vet R BAY 5 29
St} o= AYsigdout of7lo] due HFrishe Zol iAWRIE A
T ARt F2 ITEE vehigich dok] F&o 100w B 1247 4%
& 27 2g, 4g, 6 8g WIISlel BeAAE AAY A, a3} 4g o3t A
ZhE w2 &2 /amzt wA] ¢hot sto] WS Ythe AeVIL
& UEhidl 8g A7k wnte] FsiA Ax=gen, d¥ 6 1AL T8
A7M /bl AR we s MY w2 FSBINE dEhidTh TEtA
My g8 o WS wixy W Aoz £&Y 1000l of oist 2P
g, A% 6g WItFLoE AAsAch
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3-2-5. &, xt2] HJlo] w}E F&EQ #A5HIL

w3, wpE}, AXE YEET 38 tEAN P A2 Frlsle e
A A= Table 237 Prh AnEE pH 4.0& J1E28 sto] B
gelolA e dus nxgg EYPHEAN 97 =yl o) BeRAE A
Astgrt, Az nabEe w2 FURE sz ot E3istel HIIRE Wiz}
o $2 71Z=E uehiglch 53] (C) wighle A, %, FHHA 7|2=d
doM 718 §& 712=§ B4k

3-2-6. SEAZE T AgA FEE wigy]

1089 o] #2Eol iy By B4 AFEELS WA 5/ ¥
8% %3 Algto] st Uehdon, A7 F&E2 47 FR/e ok 3o
glodth, AMFEEL Ext 33t ALY o] ¥ A FsiA ehten,
onxl 2EEL 7Y FEEE ZT ARE =4 £ YA FHFESES
228 gopa) A2} g2 ol LAALL EAFEE EI AWY A4Ud¥H
Bt LERglch

Table 23. Sensory evaluation of organistic characteristics of extracts

by adding sugars and acids

AXEE AL B?) - o R

X 6.5" 6.3 6.7 6.9

Ll 6.3 5.9 7.2 5.9
Z313¢ V3= 6.2 6.0 7.0 6.0

D 2.614H0.06%) vit C(0.08%) + A& (13%)
2 Z.e14H0.06%) vit C(0,08%) + L2uH(13%)

9 . FAAH0.06%) vit C(0.08%) + AEH(6%) LA (7%)

0. 244H006%) vit C(0.08%) + d%H(4%) IL2}(7%)

5 . 13: o}F Ui}, 33 : ujmy), 53 ¢ BEojc}, 7A: Ful, 9!

o}z Zrt.
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=3 elgle] w2y S8 AR glojd HPuiyu] ¥ S A 4 3
ofz] 2&E Witk A=Y A3 thet Zth wiay FEE2 E 4
Z7)2] EYB| tiste 25uie] B& MIIste] 100CAAN 1583 F&¢ F&
Eolz, ztzbe] Aozl 10u)e} B-S ¥riste] 100TolA 10~40E3t F&3F
2289 Apgsiolnh uA2SEL 69BxrlE] MAESES 10°Bx2 MY o
& Abgslgon], XE}Z(White Grape, 65°Bx)3t BiF(69°Bx)2 Hd& A}
&3}, MeL uighe] wel SEARY F7H848 LB LTl 13Bx7t HE
E Hylsia pie AAEE oo 4. 0mtes 2dstaA} syl ol
z2zslo] ALY AL Y] g4 IPERFLS wlxY F&E 0.4Bx, AFT
ZE 1.0Bx, BHESE 1.5Bx, ZAFEE 2.0Bx, Ln|AFEHE 1.0°Bx, 7
¥ 222 0.1%x oldch. ollel Z »igulES 103e2 7€ panel

discussion Wa]of o]3) FEF7HE HAISILTh

7}) ajdu] 1
L) B
4. 58 e |HFEE | ABFES EEEF a=
TS5
oL 10 1.0 0.5 10 1.79(g)

ujzake] ohal are Hurs] SLoge =7 4 dgled midRel & st
A =ARC. ARFEE} ZTEAFY ¢S & Fol2 nAREEY ANE
&4 the wigh] AEE AAIstch

) wighe] 2
augz | V=¥ | Guaze|azzas| zeas | 4w
FEE
mL 10 . 0.5 0.7 0.7 1.76(g)

sjgh] 2= AhEb Bto] SlolA FWelm wixge] ASYE FYCh A
g wjzge SWA7E & UEE o3& mskingsty] fsiH BREEES 3
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TN =2 = -] .

7hell B712 stoich

t}) wigh] 3
SEX: FEEEY SEIEEY
Qehgz| 0 |mazsg| EEHE | g
252 B B
mL 10 0.3 0.5 0.5 0.5 1.79(g)

ullghy] 32 ey 2xc) wlxsge ESdAleh B Z:‘ﬁzﬁ}?é«z]‘i‘l EEgto]
UE Z3tA 2AAN ExaEFe] 4 ok

2}) ujgha) 4

L gz vl X 8F o .
LR RN sas|agsss| zeas wussg| 4w
£ F2E

mL 10 0.3 0.5 0.1 0.7 1.73(g)

zEnFY 9§ & €012 YAFEEY ¥ wAA VAR © 2
szae] B3 e Y Aos puzon VEE Yy, Tegs
AgeiA AT @, 3Pl & F3hA =AY,

n}) i) 5
TEXY Al !
d. R ZAFEE(GHFEE| NHE et
o2 azm 2z5 AR EE|BHTESE
oL 10 0.3 0.5 0.5 0.1 1.70(g)

wigu] 59 ol WAREES] ¥ & Sol TEAFUIA wiHES Wl
g A3} mro] AlgshAl AT olul §2 pit 3.700] YTk
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R i T 1

ut) vy 6

o] ER S aprag|vares| wae | 49
vz | 228 | z2E |7 i ol
mL 10 0.6 0.5 0.5 0.1 [1.73(g)

ujgtul 5¢) pjAREE oA emAREES AUsl Btk 2oARE

B2l 71l Wold Lmlat go] YR ZFHAL

pHE 4.52 EolFch pHE

way] gsla emAraEg ¢ Yo onxt gio] YR FAM e
E4o] 4 4 A= Fur= ek

Ab) wigha) 7
a. | wz% - I
Hae xzgm A28 | AZF2E DN+ EE = Ad
oL 10 0.3 0.5 0.5 0.5 [1.74(g)

AP w4, FUEsl 32 2 A9 RE ARG, 2 B
stob HARZEL Astd B HWBte] Hel Wol WL

ob) wiyy] 8
. Ll e Y mj A a7 | BH . A= e
28 | F2E | ¥EE | FEF | F&= FEE
1.70
oL 10 0.3 0.5 0.3 | 0.1 0.2 ) L

2ARSEL AN FAFEEY 4& 4tk B2l Wl £
o, Az, =R 2T o). sAW Angte] F Z3HA =AU
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2}) wighy] 9

L[ AEY | WA [aREE[PRca | [ANEE|
¥A42| 228 | 238 | 8 | & |3 | =

mL 10 0.3 0.5 0.3 0.1 0.1 [1.69(g

ANF2EY G F FAA Yu 98 NEYTL Ao T4 4E
gol ¥ olgid A Bt P vehhgch

21) ge] 10

e el I e A e T R
228 | 282 | 288 | 3% | 228
mL 10 0.3 0.5 0.2 0.1 0.1 [1.67(g)

mighe] 9ol LARY ol Wi e AutE Fof Hax AHFES
o] HrlgE Fo Btk Ay 7 Wit FAHA 24 bodyHo] =
AR ¢ttt webA wign] Fold bR Bed Folvh 4% el 9&
o g A iRl E At ol AP S AT ou &8
2] pH¥ 3.730]4lclh.

3-2-7. oj% wligy

=
=

afgha] 98] A g 1000 g /1E0T S AASAr. olu]
o]zt Zt AFES ¥ BRE FEEY /M4 AP EFS 100°Bx et 7HEAE
o AEE o Aasigrh ol Eof wixyFFIEo] 50°Bx AR
3.080 g x 2u]=6.160 go| HslEjolo} F1HFE P 3.080go] HREA Hrh
EY oieeiiga] AYe BRE ARSI gdEe EAJL 222 A3Fes
thAstieh. olwl B 130.000 gol AMWste LRI S5xeld, AIE
78°Bx7] &)28] & 130.000 g (&) x 100/78 =166.666 g H7Istgict. A
Aoz wmtz FFEHAR uFETHel IAA JM=EAch AN I |1
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ton(1,000 Kg)2.2 StAEE ofele] wigtulo] 2F 100041 stol wigstd €
t},

B =3k njA 7y | Tt i
a2 WA (AR [RATA LTl o | s
FEE|FEE|FEE | FEE|FEE
166. 66 |821. 89
g 3.080 | 2,310 | 0.380 | 0.350 | 0.008 | 5.310 , 6 1000 g

3-2-8. v]x¥ S8 FAE Pudx| U A He

okl FEES 0.2 m JIELX WEZ A3l E Aol dBATE
ot x| BA i FEHE 4B f=7 WA HEE RAEC] A¥HEH
olE AMAFI St 3HF B¢ IR AW F APEes AA=E
AANA L F5Ag ol g3tgrt. EF HEFune A=y wxggse A
2& 95Col M 153t Aesigrh. HFuign e A= vjxg R it
3.9 o}3le] Ay Aejo|BE 98} T HF ZULE AR FEUI ¥
f5lo] U9 FUAEE B AMEHI ARPF A nPEE JT
WMEte PSR g o2 wghsigrt. ¥H, EARFINA EBEAIIT)
AN o B2 Lxold LAt dAlE shd ZhHont wul, ¥
Qo] Azt 5 w2AEL] £40] vl @yEEE uESH A= FHY
t}.

3-2-9, w23 &8 FE Ax FE=
X3S o] LY =93 E}ﬁﬁl o8 Az HFE ZAHYL scheme 639} Lrl.
w28z AeAgel] EXBEES 10T 2204 &g At delsliA F

&3t 24275t 4TCollA HRIF F 10,000 x g2 1023 YAUEE I
a2 ¥, A5 H4sle] wighy] 9o Feo] wiERt F vhA 24X FL 0T~
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[(wiz%, Aoxiges 228 |

{
(@4 & (00T, 15~40 &) |
i
A, 0Cc~4cC( 1¢ )
)
$1A182](10,000 x g, 4T, 10%&)
l 3
5
Aarge|d BAs 9 SR

l
&y
}
Ax 0C~4T(1Y)
!
21A18.2)(10,000 x g, 4C, 10&)

J

\ 34 1
{

I AZF(95T, 1523) |
4

| 37 J
!

[ =& |

Scheme 6. Flowchart for making of Agastache rugosa beverage.

scolAd AT ¥ g2 gL zPos th fAEeEch HiYE FES
Holl gol AFAIA WYY ¥ HMEFLE 3igch
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3-2-10. vj2¥ T2 NS FAHA

AzH =3 el uxsFea= 4T 25Co]| 18047 AAAsIAA 20¢
o2 ASE A3 nPE, ¥, pH, A%, F53FH HHEY 5712 ¥
BS 74 RABIEA A= Table 24, 259 At}

7h) " E

4T} 25Coll AFFA R AZEZEE 10~100]2 Bt o]& A=
2 sl n|RPEF UF3E, iBdIFE, B AE, ZE, FFoldl oA &
Z}2] petrifilm (Microbiology Products 3M Health Care, Petrifilm™)o] A%
st} 2~343t 37C incubatoro H WX F nAEL] oAF W F JFFE R4
stalct,

) H=

4T} 25ColA AHAEU &80 thste] Mx}A (Color difference meter,
color QuestIl HunterLab, USA)& Al&3te] W= (L, lightness), HFHX (a,
redness), BAE (b, yellowness)& JFAsl M| WIE 2AstArt oldf
AFEE EZuAe] He HAue Fa=E 24zt 92,68, 0.81, 0.860] Tl

th pH " FPu=

pH meter (pH/ION Meter DP-880, H-¢uc]t AJABI(F))ZE 4T} 25ColA
AZZQ L8 phE Z7 &Fsla FRAEE AE 25 ol& 3t 0.IN
NaOHZ pH7} 8.47F ¥ wi7z}=x] A As}e] AH|FE citric acid (mg)2 FAIste
t}.

0.IN NaOH#4 4] Z(mL) x factor x 6.4(mg)
HAAHANE(%) = x 100
A& A F F(mL)
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T =D = 5] .

Ul ==t ISt HA XA I ATH JUYEF O )=

zh) ¥ AA

ZHY BHAUES L AAF Z8O i3] olu], o]3Fe WEHE
vl FrstAct.

Table 24, 2504 REo] nl@Ee] ¢ FHo], ER, tyd % HEH?
of RE 25CoJME AA7|7t 18047 = A&E A Aot SR dAZAM =
H 2a7t g Aos BrEACh. EF pHE 3.74~3.86& A& HANL A
S 4C, 25CRF Table 1, 2042} o] HE(L), HME(a), FH=(b)7}
A7 7|gro] Aol wlel 27 AASHATH 53], 25Tl A AR 7
© gotom ofzle] zhHo| IYHL YUY 5 YAA Z Aol fslrh
pH, A2, WA 4o YolA: 180U7IAE HrIE Xjol7}t gl ZAe= U
Blgteh. 25C A7 Feol= A7 fe AR 2 wf 4TH AL Z-5oll
o A7 gle Aoz st gt

f

Table 24. Change of physicochemical properties of Agastache rugosa
beverage during storage at 25C

AZ717H4Y)

AXNEE
20 40 60 80 100 120 140 160 180
12 B = = - - - - - -
gF3}EE - 5 - . - - - - -
o ¥E 3714 ) i i i ) ) ) i
(CFU/ml) Al
o] - ¢ = - - - - - .
AR - - - - === e -
L 50.25 43.92 43,18 42.15 42,13 41,39 40,53 39.80 39,17
é.‘}E a 15.74 15.78 16,05 15.29 14.80 14,35 13.57 13.30 12,16
b 30.02 26.54 26.03 26,70 26.25 25,90 24,70 23.85 22,62
pH 386 3.74 3,74 3.75 3.8 375 3.7 38 3 80
AI-E(A) 0.215 0.217 0.275 0,220 0.215 0.220 0.230 0.215 0.215

%%a E'-A-] 02! * N * . . . . *
1) not detected
2) W3gls
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Table 25. Change of physicochemical properties of Agastache rugosa

beverage during storage at 4C

AR712HQ)
AN E

20 40 60 80 100 120 140 160 180

a@z - - - - - - -

a¥EE - - - - - - .-

o gE 374
(CFU/ ml) MF

gwol - - - - - s -
g = - - - - - = = = =

L 49.49 50.05 48.57 47,90 46.70 45.53 43.87 41.95 40.28

"JE a 15.95 16.06 16.82 16,30 15.82 14.86 14.50 13.67 13.38

b 28.61 29.87 31.45 28.68 27.51 26.58 25.62 24.33 23.97

pH 385 374 3,80 375 3.8 376 3.84 3.79 3.8

/}_1_'_‘5:_( %) 0.209 0.217 0.275 0,220 0,225 0.215 0.210 0.215 0,220
.‘%‘_5-_31 “;-Jz-)l 2 x x * » . * * *

1) not detected
2) W3glS

3-2-11, w8 BRAZE A=

w2} Targ gl Rsd& BAISL| $13) carbonation A2]E d|EITH
wigtu] 9¢) uwlel #F wjYY 2E 4 LE cabonation§ 7ol ol 5CTE /A5t
W ERAb7 A ZQIotEl & 20psi, 30psi, 40psie ZASPAA gHARE F¢i3lc]
ohe & A3} oY 30psi wl P glo] Y e ueikith wetd &
71U 48 30psi, €= 5T XALR &Y (350 nl)ol] Tkt A F4U3}
o wasigrh ol & thA 80ToA 583 AFsto] AFLE stdrt. B

Mo =a .Ul =5t A= (HOEOA JIS AT JigF Ol e Al e 0/ -aely

]



A A7 =93 elgle) W2y gRohe W WAy DULRE Wi Sa
Euta} wjaere] wsigtel # oleeAE RoE B

3-3. M2 A} A=
3-3-1. FAuIH] 2 FEFY 84 =3

ol AT wigy) 98 JEoE HEE AR A4 FEFEEE WY
3lo] bagfilter® 1x} oJ3}3}3l, cartridge filterZ 2} BW AR} F, 5
5Colsloll A 65°Bx7} H 2§ AF H&stArh
3-3-2. A3 24 ¢ A= 27 ¥§

65°Bx <] wx¥ T HHE 15%2} fg{-@zg 2o 85%F TUIAl T4
&3, ALY E o] &3t 15-20 mesh IV|E F]E AR3Hrh AH=2d
23] 55T ool =-E3T 8% o|3tE FFA=ZAZL
3-3-3. A} ojFF A2FE

Xy S8 A=A AR N2 F2EL ARSI 50To|BtolA 65
Brix7} HEE F&B B AL F, 55E 8%, =T 8%E FUs}
Al Este] 15-20 meshd] g A =3t o 50C ol stolld sEUL 8%
2 A=xsly AYA AE FFL YyYstart. (Scheme. 7)

3-4. ul2¢ A o] 8 g2

3-4-1, w23 ¢lo] Y HIXA
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—_— — e =]

6712 FezAdE JHAAE AT A3} 20T, 3029 FFEAo] ¥l
2% 589 3 47g fAEA T4 ¥= AP /AL ddch 17
0T, 189 $32As BEYOE F2 A0 Usstoy 748 Yol & ¥
Zsln & JdA7} o2 2ol vl ZsA uelkich 200C, 189 #&23
& 3029 HLRANTH T4 Pol Y AL 2P FRe YT F 4
gt o 2AEL ¥} YoM uigsiA 4 AT FriEgeh met
A uj2g B5og Agsid gNE AzY dos WY 57 ¥ F
gk ofzt HEY Po] ARE 200C, 30X ZAKCH= T4 ¥o] Fd
73 200C 129 2ol APy o= FIHUTh

W3] 99 w2 YERE
(g 3 & A9
4

1} 3} (Bagfilter < 34)

]
23} 3 (0.2 pm Cartridge filter)
y
55Tl A 65'BxZ A¥F ¥&

.

¥4 AR¥=IH o
!

AHPAEE

!

55T ol3te] 43 Ax
!

AFAE R 3

Scheme 7. Flowchart for making of Agastache rugosa granule tea
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Holot S2EE A/MY EUYAEY HLERALIE 4T w3} ol T2
o} dnjol REEE 2L 28 ¥ o 7Y stz g2 F AR vz
o] IGY 5t o] Hho] olgli 200C, 308 Rl F2 AL FIH
och whebd Ee2Ao] 200C, 30 42 iRy E¥xte] ARE3tE, 20
0C, 18 9L My GEgajo] AM3Y w2y Ao HEEA dAsiach
olof tiyt BHUAL A table 263 Ut

3-4-2. wix¥ g HYF &8Y A4

a2y g HRY ZE A I g2 F/EE oo I =Y FE
L2, & Azl wel ol ti2r), 2 AlfeMe wixPde] WY, F&
A, & EE "t wEhg, 74 %, FAY B, AR s
Ted B4 FAsigch wixyy LG F3 Ty 52 {AFHID w2
o] FA U2 V%3 54 WA %2 vl ofstA UehiEA HYR
AN=F RS de P F&US AYstAch

Table 26, W]23¥ Q1] HSXZo ulE JsZA}
5 22
B7t ¥}E 170C 200C
1% 38 5+ 30 1& 28
ul313r 3 2 1 3 2 1
.28} & 3 4 4 4 5 2
R 4 2 1 3 2 2
el WAy 2 3 4 2 3 5
-2 Al 2 3 5 2 3 5
g H q2
Azt A& bl A=
A 24 A

* 5wl ik, 4 sl 3 RFolh, 2 eksiTh, 1w ebsith
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7b) vl 9] Ak AR

w28 G A=ze] H/ME U9 FFY AFL 80T E100 wlofl 2E F
QF 2E31= A J1ESE STk 20Tl 187 Fe MEBAL 0.2 &
0.3 g 0.4 g A7sto] utz} 8o oyt 7/]TEE panel discussiono]l &%t T
L4 v e g #Hrslect MEE= AR}A|(Color difference meter, Color
Questll HunterLab, USA)E AM3}o] wWX(L, lightness), HAME(a,
redness), HME(b, yellowness)& J3Fsta M2 HIE RASiAct. old
ALY EEYATY] dr, HANE FdwE= 2t2) 92,68, 0.81, 0.86°]30ch.
223 BAEE £EE 10v] Aste] 280 nmolA FZ=(Transmittance)E
&35l F&9e ol oiy FAFE (299 By Mo AR FE)E
BBt Aot wlastach 2 Az, Ry A48 Aol FIHTHF B
& 234 Pasy PYTE o Fvislden, THE = w2y o
o] Hrlo]l F7IESTE #H4dl Ao] A A& ¢ 4 STt (Figure
21). T w28 Qo] 4 0.2 g 0.3g 0.4 g2 H7Isld BBFIRY 244
= Table 272} Ztlh 0.2g F7pxele RAY g, 2Uslige] FAlo] A =
AZRIT F5¢ g 422 ofE Aol vjE] ofstden, 0.4 g XHoPe
HEY glo] Yol o1& W USIRE ¥ 3ot =Y Y2 UF B
Za& vehle] 713 =t oAt

tH 100 100

I 80 | . & ¢ 1 80 g
flo 60 160 WH
ok 40 - 140 W
W 20| - 120 W
4o 0 ol ! 1 0
0.1 0.2 0.3 0.4 0.5
Bl =8k 2 (g)

4oz SN A BT

Figure 21. Transmittance and color change by contents of A. rugosa leaf.
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0.3 g HalFE F4¢ szt ysigs A Zsia, FEY sto] wol &
EQrh. g E s A gAg yrhle] J13EI ANET F MR

2 A2 ueiych wetd HFYe= wjxy P -84] 80T, F100 ol
of YUY wixy U] ¥ 0.3 g2 2 AAYsIch

Table 27. vjX3} Q H7jsrol] ulE w2y Gx}o] JeHA}

iy e HIF

R 0.2g 0.3 g 0.4g

¢ 9t 2 4 5

2y g 4 2 2
ity 4 4 3
AN 3 4 5

* 5% e AT 44 s, 33 nEolth 23: okateh, 14 Wl ¢ ik,

U) 38 &5

200ColA 18 L2 u23 9 0.3 g& =71 &2} 60C, 70T, 80T,
90CQ E100 mlefl Y3 287 $2% ¥ 5o Y WYe= F3f ot
o thyt BEHAE AAY A= Table 282 At 60T B¢ W2 %
317 VA 48wtz B-gao] ofsta, =i of7F FAYL iz} o]HE U
Ehfolch. 70Ce A$ 60CHTH= F43 ol HIPol & F7I3taeut
ufslgdo] & &4irh 80T B¢ 74 % F-¥ol BIAL UHZ 6
0Cce ASHTh= oslgitt. 90T ZALoli= vy gslele olmx|ghs A
g7 8 A= F4¢ R3b B3¢0l A3t wbdA 43y osigich ET A

T 90T 32 LxoME AP BN vehidch wiebd w2 ¥E o
AT §5tEAN T4 ¥3 %E =2 £ gl ALY §Y F& 2=
80CE ZAstArt
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Table 28. $& 2% w}E w2y G2 {H5AA}

XA
37t B 60C 70°C ; 80°C 90T
T3t gt 2’ 3 4 5
u}s}ak 4 3 3 2
Nia-aM 2 3 5 5

¥ 58 olg ket 43 Zuich, 3W: R¥olrh 2 et 1A: mig ersich

o) & A3

w28k ol 0.3z 80T & 100 mLof 20, 40, 60, 90, 120, 150&7x] Al
ol ulel $&3 2 NEE FAHFIL L, a, b viaY F Y3t B
o3t #5IHE AARY dzbs Table 299 gl & 23to] F7h¥ol mel
F4% stz N7 FEst 75Tt} 40-602 & A oJFHEHE ° o
AA Z71stAE odgich wlelge $& Aol FUTS FAFoE Pad)
= it N7 s F718ATh $& Al 40-602 o] F-PE 120&7HX|&
w28k $& B5H B4 T4 23 wE Fol o o) FUsA da
Az =3 AYs] % AAE /At

100

(H 100

I 80 80 X
" go 60 1
ok 40 40 ™
H 5 o0 U
=0 0

0O 20 40 60 80 100 120 140 160
FEAIZHE)
QT gAML A S

Figure 22. Transmittance and color change by extraction time of
A. rugosa leaf.
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2z Ao wlE AE HiNE FHAEd PFE BT 402 oM E o °]
3 eyl g TAEE 0X7HE A 24T 2 olF URISHA
Zt28lo] 40-60% ol olNE o olde) & Fs7h Uit (figure 22). whel
A ulRE gape] A £& A% 602(1E)2 AT

Teble 29. & A|ZPd wix¥ gzt FeHAt
& A

B BE x 402 602 90x  120&% 1502

Feu 2 2 3 4 5 °

gug g 3 3 3 : 3 °
sely 4 4 3 3 3 ’
Ng 2 2 3 ! 4 °

3-4-3. XY Jx} A ZRFIF=E

W3 Qute o] &% w2y @At HF ARFTPL schene 83} L)
3-5. RAe g T vy EPxY A=

e BAas A7 o sH w2y olgy Ao nat ¥E o FA A
U a2k zide 22 4L B5AY BEE maskingAlW 4 3 ER Tl
AERE AU 4 gth. 2 dFcNE "o, B3 (52d) 5L AUl

AzZd 713E @ B5AAL 5 3UH V2R WIHE AN 4 AR HA
uge &S AR5t st
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NES )
!

A4 % A A
]
QEAZ(40T)
!

27]( 200C 18)
!

24

i
1% ZA( 20 mesh¥H )
2
271( tea bag )
!

A F

Scheme 8. H{E% YA} H=2IHZ

3-5-1. sk TR A=z w2y gl Y AP

QlollA e wj2% Uk AHEY Wi G roasteroA] 200C,1&
7+ Bedl 0.3 g Y e A=A ARt 2T TPxle
200C, 3027 R w2y J Mgl AFY Qo] FATE A= A
st} 40TCold FSAZY M2y 21 03¢ 0.4 g 058 0.6g7E
2% o] &t L1 $&UE 10039 FeArtadel A panel
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discussion Wgo® iz} ol tislA FEAAE solch oWl +& 2AZ
QoA AWE 23 =A< 80T, 100 mLofl 183 F&sigrt. olul HEE 3}
= By RS T4y g X SR HY YIS £ AL

t}.
Table 29. wjX8F ¢ H7lo] = HFsAA}
¥ 3
B BE ujx8r ol Mg
0.3 g 0.4 g 0.5 g 0.6 g
F4E g 2’ 3 4 :
u}slak 3 4 5 5

% 5 Ul 7S, 4 :7dic), 30 BEFo|ch, 2 ofsith, 1 mif- <3t

0.3 g Aol 748 B3} wUsigo] RE oF3tdch 0.4 g A7 o
= usigdel & A mAZoH F4y RE AP Ao AHT
0.5 g d7AolE T4 3} wjzege] wsiye] BF ZspAl HA=HSICL
0.6 g AAOIE T4 Bzt wsiype] BE ZstA AR ol 42 3
Wl dAE gto] AFHATL ol e w2y o] UF W e
= werE gl webd 0.4 g 0.5 g BF AWY Zlog FrEAAT 524
U dn)g dristed 4 o] BAHE HE 2P wiRge] 3i¥ol
Z 7% 0.5 gol 7HE A ol gAL Ro= HriEo] 0.55& HIXTY EIA A
24 2y A4 2y AP APsidct

3-5-3. 52 ol Hs
wjzxake] T4k e ]z O BE HFoA g UPEHE Aoz %
T vk =] ¢ith. weld mzgo s vl A{Y HR R 9

starg Uz 74 B3 B SZU doly F4U YoR BAE TR
ap A wlxy TP € e YriHel B3t HulE P K=
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sttt £y $2dE EE UuE ©5LE FNlE 748 ¥E dede
A7 gk wjzake] waligzt 2 ojfealA] e ol UMk & 53
e HMNE A% 524 ol UE PR wedicle =ol EF, ¥
ozt HARE A9 ofxE 2% vty ¥ FAW, FHU Yol YR
ofstil ujzuke] whslgro] FmglA o] FWel WA A AL FrE
th. weld SZee} WolE Table 302 22 wigh|2 Hristo] 10048 &
SAALH0] ¥ panel discussion WYL R 2F wiu]E AXSIATH

ot r

&

Table 30, SZd|2} o] H7lgkol] wpE w3 gtxte] AHAAL

W2 o(g) © S2a(g) : wnle] Astakg)
Bt 85 Bty 1 wj gyl 2 wjghy] 3 ujhu] 4

0.5:0.1:0.4 0.5:02:03 05:03:02 05:04:01

ul5} 8k 4 4 4 4
T3 Y 2 3 4 4
43 3= 2 4 5 3

* 13 ul$ oIsiTH(ul$ Lhmch), 278: Qsjrhuhmch), 38 RBolch
44 ZeTHET), 53: ui$ ZeicHuls-Soh)

uighy] 12 F2d dnle] o] ostAl AA wlzge] stife] 33t
A = Ach wige] 2= w2y P arjReln FIFHY Yol & A
ATk wgh] 3L S F4u U dule F4U ¥ w2 SR ¥
o] SAlo] ZotA AT Wit 4= dnlY 24 B2 AL =AXA 9
31, sto] wheshulal wixede] wnt Zetglch uwheld Wl o8¢ EYA
A xol W2 o 0.5 g T2 0.3 g ®r 0.2 go] Eol7ke vty 3¢
742 AYy 2o Bt Y 44 80CE 100 nlof 1E 3
o] miale Rl 7Hg Falch
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3-5-4, 9|2y EIA} AZFZ=

et 3 $A8E ol &Y mMay EYx] F A=RFHFL scheve 92}
2t

W2g A
!
A 2 A A
l
FEAZ40T)
!
£71( 200C, 30x)
!
JdE £H( 20 mesh®H )
! « |&e dv, L 529
A A
(L @7, £ 5=4)
!
= 7](tea bag)
J
A F

Scheme 9. H{XEF 2B} =33 =

3-6. wi2¥ FHES oW VA=

3-6-1, w29 25 A¥
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M2 32&L A, Y 9 5o B 54 uiad) 27 s @54
Z23L S A8l FEES ARsigcl w2y dof 25912 7047 ©
ES Y3 80TS} 100ToA 1~158 S F&sto] YZA7la, 12A1% ¢
AAT F 10,000 x golA VA Eelstel FS5US ALYt olE Vs £
go e 1004H 2] panel discussiono] ¥ Yo g 3 stof TisiA
F5 AARE AASC

7Y 44 +&

B4 2% A3 40T g% A=Y ol tiste 25818 ES Y3 80T}
100Co A 208 E¢QF 2&51dA 1, 3, 5, 7, 9, 1122 ¢AHZ F2EE& 3+
3t 100w oo % panel discussiontP 2T #3t Blof ch3)A
Ts ZAAS AP AFAE table 313 Utk 54 AT I EF A=
Q& 5% FI} 100CRTH= 80C @4 FEEC] 71220 F3IA I¥EL
o X sl WA stz dAle ofsti, Uiy 54 FA =AXE B
H Biyo] ¢ $4% Aog el =3 dF Ay gL FE AT Y
Bl e 2EoAE AT 3 YAzt o Zsids, stE vt 5EA=E
odutt ZAstdrt. weld @4 £2 ¥ o 4EE €% A2y dEcke 52
Az A AHEIH= Fo] £2 ALoE HIEAUTE &4 A oisAE 7
Brixs gzt glo] J7I8IU 1 ol oA £& AlTo] FISteE WY
2o e o ol ZrlslA ¢m AT gt dal B FA U2 4ol A
& Z713147] Wi £ 80Tl 78 T @4 FE3H= Fol 1% ni
23 Aoz HriE gt

W) 4 s
@4 2&3} B YPY2E FH(T0%, 50%)& §UIZ Slof 80T SEojA

AR $&313 P PALE AAY A table 329} rh 0%} 50%
Foz 57 A2 o3 4F AP 4 e FEYU FESE vILY
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A= EX i

Az Aol xolE Hyr) 70%FF 2R &Y ujol= APYT 2FAE U
ElE 50%FF o8 FEHE wi o] ZAMo] Jinjd ofFE 2FHE U
ehjgch ole 70%2 FEPL o] 5L T Yot FF HEFOl Yol F
&0l s wEd Aoz Nzi™c) 3 Bof glojMz %2 FEUS
o7} 50% £&WE wiwch LA HHUE g} Y A2, U5t Y2 o
3 Heg Ueiuth, $£& A3 doo o) & xRV ¥ HES 18
I uf P AYRt RAes BrEgch. ¥yt ohldt 5 Az UL F5T
Zo] Zolu} o] QoM E O $43 Ao g BIE Q. mejd FPo= &
& A 70xFH 22 80Tl 78 &3t Zo| HFHoFg FrE YT

Table 31, g F&52 HsHAl

¥ Az o Azg o
T BH 80‘f = 100°C 80?;% 100°C
AR szt dA 3 5 4 5
u}s}ar 4 3 3 2
7t 3 3 5 4 5
A7 U 2y o] Fe 7Y A ol AN

¥ 5%: Ul ZeiT) 49 Beich 3 wBolth, 22 ofsith, 18 wh$ sk,

Table 32. %3 8854 dsA4

S 4 Az d a5 AxT o
° 70% 33 50% 24 70% 33 50% 33
BAYL vty oF 4 3 A
=R
w}s}ay 5 4 4 3
73 1 | 1 1
Ny 254 ;‘_;;: 254 2;2

s 52 T Zsich, 49 Zei), 3d: BEolth, 23 osirh, 1 ulg il
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INT=Ps I ES

g8} 2& PPEol iyt YU 2@y B2 o Aok 5 72
2 ZR(10%)3&ol u[3|A upsido] ez I, EY FF FESOIA
L Uehtz] o gEeAe) bighsiA o € JEAu BET dA7t @l
AR w2 ol 4% nhY PARY F&E AL AYPSIA U A
o2 HrEgch olet WhE FH(50%,70%) 08 F&d L w2y 74
upslgo] ZstAl Aohutn & WAl 5& ALY AR ottt 50x £ FF
2ol A 705 FEHERT wigelu AEY ¥ 5= FEINI 4 E
WAL 22 4L g go] LAY wiEe] R2YE ol8T nAY T
2o 2 22 57 A2 2y doj oisie] 2581 T0%FFE ¥,
80TCOIM 7HEZ &3 0% T FEFES 8572 ST

3-6-2. wlX3E o] & wiHF Y= Wiy

24 FEgo] HyHY A3 HiiEA gL A& FTEI thE 67HX(A-F)
o] ujare A Zstqir). olo tidt wigtulE table 333} ch ojuf FPI A
A Z2F42) ujghule B 7:30] HES At w2y 0% FH FEEH
A EYHEE st} ofgh gol, wiRFE o] LY nYY YalRe Uit 1x
MRS AASHE B FALS ¥ Az}, vidhe] E o P 2pshge] A BF
St AR 2 weigte BEA gotA &Ajel AsME BF %3t Fol
Ao wol WA Heol & oA ¢ Ao BHIEAR, vt A% BE
Zte] AL WAz UM SAe) §3AT 2o BFriEdch iy C=
7t 727 VA a2y 288 gto] bAA, wiyH] D HERe] A
F1sjol A 7437} masking® 2 w)REe] IR Wi Bt =AA TP
Hist Aoz HMylEgct, Natural oil (B-13791)& AHg-3t wiyd] E2F F, 2}
AE WAz U mighe) Ast B, 7Hd3st =AAE uiyh] CE AAlTIAL,
natural oil (B-13790)3} =l28:g A&t vidy] DE vl e o-&¥ nHY
wage] A wiguz ZAPsigen, o wjghl DE J|E2E 3o §EE

oy PAe g A=siach

o

£ £
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NEEXM O

Table 33, wlX3}& o]-£X o[y PAT njghy]

vl &g
W aE K¢l
A B C D E F

B-13789 10 mL 10 uL

Natural
, B-13790 10 o 10 oL
oil

B-13791 10 oL 10 mL
23 50 mL 50 mL 50 mL
W23 70532 228 50p. 50ml 30wl 30 mL 50 ml 50 uL
3 658 mL. 623 mL 672 mL 637 wL 658 mL 623 mL
A FF/FT 282 mL 267 mL 288 mL 273 mL 282 mlL 267 nmL
Total 1000 oL 1000 . 1000 mL 1000 mL 1000 mL 1000 amL

3-6-3. €5 n|Y ¥ FFAE w|F

“H?n‘- 3& ol4T Yy PUERE w2y FEE 2/ ¥ AU S

5o 544 AAEHU Folgeg AlgRchd A widuy AdAE |
#8131 masking 3tAA 3| sto]u} PyFole] wtg 7o F& ZHLE My
ARE A7) wlEel ued FAEY E2E &I Fol§Y 7R Lo
ujgsigict. oA AR uie) DE HEY natural oil ¥ W WX FF
E 2Re 33t glo] Hof 2234 H=F 3, 71T miet F2 BEE A
3 H 2 g4g § UES e Loz Agshe Aol HYR AoR WY
gl Fol4-2 HRrie wiluvel Az A8t E2 F7] wiEd e
83} Natural oil o] 7% €zt ¥z udE wi Ay FAMEE Lol A
ANFE wb, w2 FEES 2/ g2 she Folo] deot oA Hrh. ol
Y w2y FEEQ PIb glo] Aol A T ¥} glof] oA 2
38 mto] AsEe Zos HUEgch wekd HER} wj2¥ Fa8 UT
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& F7MIAAN Fol& uighd] D-1& AHzstgch oA wkE widh] D 9} D-1
& #4739} AHFolE TR 10039 HeHARade] 2% panel
discussion Wyo = ¥zt gle] sy BE FAAE AASATh He HH
A F4lEte] 2 YPARE 2-3YAE 8 g P& Hoten PdFole A
XE 7t& Q80 Yol V1A e 1-23 A= YURE P F€ T
= 1-23] AE 2y A3 7L F 1-23 F= ¢ P FE B3P S4L
B3It (Table 34).

Table 34, ¥-& W Fo|-§ vj2¥ oy PAUR AF iy

! | =3
£ natural oil  @EY  WRY 225
o = 8 A A
(B-13790) (B-13792) (70%33) F78(95%) B %%
D(3&) 2 oL 10 oL 6 mL 127.4 ul.  54.6 oL 200 oL
D-1(to]€) 2 ml 12 oL 8 nL 124.6 . 53.4 ol 200 nL

ujgie] DE ol Ha|d Bzt yEiyge] A LAAEN FIASAL F
gtom], uigy] D-1& AHFol(AXFol) of 3-43] oA & By u]3
U7t gol MAH S vj2gke] 2R/ gzt ol VA Fria Fris ). w2}
A Aoz wizy F&E0 A ol wiiv] De ¥y AT ¥
27 e ¥ Sof ¥ 14 ¥ gt AejdA ofzte] njzlvist IMAAE
AANAES RE S22 AME3HE Zo] HiAY Aoz Y, wiyy]
D-1& HlAUY Uizt Fd 72 JA Fo] Fo ZF uUE glel F2 &
el w2y utat g ¥ £ gl SR ARESHE Aol FE o= JYY
th. Zg Y A3 7\¥o) upel FAFolAE 26 FHA He Ho| F
33 Aoz wEEArt
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3-6-4. Wi njdy VAR 2F

Wigtu] D ¢} D-1o) me} A2 PYARE ©old A8Y §7e TUR 9
& EEslel o Hg A] 71Zo] wiet ks guF o HE 5 AL AR
2t abgatel Welg 23] ¥ ul spray bottleo] 7Hg AR Ao2 HFIIH
act.

3-6-5. wl&2¥ nj3ly Filg AXTIE

u] 23 o] &% YUY LA ALY HF ARTHL scheme 102} Zr},

| Mz 49 |
L %A ;1 34|
| %—alzias K
a‘ﬁ»%-wof%, Z3)
80C, 78

[1247 59 B3RO |
{
LAE, 10000 x g,
154
J
[ 0% 73 238 |

natural oil,
e 4, A4 THRT

l «—

| 2Az wg l
!

| " <U(spray bottle) |
!

l A E j

Scheme 10. H{E% 0/EY L= H=IIX
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3-7. W% ARXE o]-&¥ FeIA

3-7-1. ]38k F2|7}7 base A XA] A AAAZ

40CoN AFA2T w2y oo 2R/Y FENG APAFIR T2 EY
431A717] $3iA 80T 2% FFolN 1 3027 ol F Yol FUEL A
#A A4 gz olYA wlW w2 ¢ 100 g€ 18 A xn|de] F
old 3, 6, 9, 12, 24X B AL F Az AL wiel HeAS P ¥
2% g 60T FET 10T IFARAA HAAD HE B}, T,
Azo] thElA 10015 BERALLAE] 7 panel discussionPPLE
7btel HA PA A%E AFstgcholm 3, 641 F HAY AL xn
o] iy Qlo] FE3| FFEsHA| ot Bio] AR FeIARAN FHUSHA
e RoE werEgrt. EY 1243 o]y AAslH = Ao F=y ¥, A
o] Hsl7} o] ol dojulr] ¢lobd 12417 A=A FEI x|k wetE G
th weld A HFRA L2 AL, 12432 FAsigich

<HA AN 2L A 2o uigh]d

9, $A8| A&7 | glutamate |5 24 x| S¥E B
g 30.0 2.3 9.5 9.0 170.0

3-7-2. Wl2% ¥2|7p base ARG HFHzulo vy 27

AzHos w2y T wapnos Azd w2 Felsp base
dthrl 3, mhe, RE7FE, T S 87 o Asigel M=zt uletd
£ AgeldE w2 FAsY g Foy HE A T2/ based]
Azol Wl WA Agsiic),

23, glutanate, A% /L @eistod H¥E HA vzl g 2L ¥
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th A, ¥4 23 T2, $8lE 5 29FES /AR B S wE
#F Y E ARsAh. F 23 8%, 10%, 12%FFLE, glutamate:
0.1%, 0.3%, 0.5%4-F0 % MEL2 4% 6%, 850 T HIIFS d] 3o
o o] FRe] oy Y ANEL SHlE, ¥ AW EEY, dYS IS5 E
t oz Hrvl AEsHch olwig} ol tigdt wiyE zZte 20|
100 gofl thste] 80T, 2%x@<4eoll 1E 30X HAA 2 @AY vjxdg o
100 g& Y3, A2olM 1242 RARAF AAY o] 60TAHAN 2 HFE 6.0%L)
=2 AZAA w3y ¥e7MA based ARl 10542 WeAALRYLE
o] 2]%} panel discussion®hHoE &t whl, glutamateWS AM|EUFOE
she gtz 8 oeln AEE BUiste) HA wighilE ZAsgch M= AR
Al(Chromameter CR-300, Minolta Camera Co., Japan)& A}&3}o] WHE(L,
lightness), A% (a, redness), BME(b, yellowness)& J33Ix Z} wiygt
W ot M) WNE zAstETh olm AW EEWdue WE, FAE, ¥
o= 2tzt 97.75, -0.49, 1.960]gth

7hH AR 3% 23S A8 A¥

(1) uighy)
i 2= ai¥] 1 vl §a]2 ¥ 33
AF 8.0 g 10.0 g 12.0 g
glutamate 0.3 g 0.3 g 0.3 g
e 6.0 g 6.0 g 6.0 g
E 85.7 g 84.0 g 81.7 g
Z ¥ 100 g 100 g 100 g
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(2) £F E7Igo] w}2 Fe7M based] A R A=

AALBE LN A ghu]2 a3
gt g Rlch oj-$-m}ch
uh Tt efsict ofstrt epsict
glutamate Bt oFslc) oFstr} o}ttt
s EE a2y 259 o] drh
L 40. 32 41.61 41.39
x a -3.05 -4.15 -3.82
b 6.19 7.16 7.77

Glutamate?] ¥z} Aure] 7 gL AFAINL £F8 FrPgo] HHE F

o] AEHUAIE ¥ Az} iy 271 T ol APY FEE BoE YEp
w2y 8o izl BE FAsie AFY HrRRES wiyy] 28] 10,0 g&E A
Aotget. MEE AFe Hrlgo] F/IUEE Y=ot HAzol glojAq ot
Z7hske Aog Jelten Seto g uighy] 3o wighy] 1, 2Xch 4t Y
& B4 Uehig ey 2 Hole gt ole 4&F9 o] FIMUTH A=
Al Zhde] JAHE Zog mehHch ¥ BF vy IFY ¥E IR
FA st At

1}) A glutamatedxr ZA AJH

(1) wig
a3 A= a3l 4 ui3ul5 ujghale
&F 10,0 g 10.0 g 10.0 g
glutamate 0.1g 0.3 g 0.5g
ch 6.0 g 6.0 g 6.0 g
g 83.9g 83.7 g 83.5 g
33 100 g 100 g 100 g
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(2) Glutamate Yo whE Fz|7}7] based] AsZAAL W A&

HAL 5 A ufj 3]s Rl
o il e et
@ ey orsic} opsich orsic}
glutamate Bt  ©f$- ofsict REolr} 7rsict
2 2% 0j2% 38 Yol drh
L 41.66 40. 94 40. 42
N a 4.01 3.59 3.35
b 8.08 7.41 7.15

Az} Mere] HEypre IAAF| 3 glutamate?] ¥rhFE elsty ¥
A}E % A3t IR E glutanated] o] F7MU4F FE| 717 based| Bto] 7
st THHAAM uighd] 64 glutamate H7lpo] wighnl4, SErl #eAo=2
o2zt Aoz elyth. L) glutamateE 0.7 g, 1.0 g2 © H/NAZ
fe & L3 ndnte] AA [Hes x| YA FriEch =EA
glutamate?] 23 dArsjre wjgu] 62 0.5 go 2 ZAstHch A=oddAMe
glutamate?] H7lefo] 271848 BE, JAE, AT BF 234 FL39
1=

oh dA%E 23

(1) wighy
w3 = B3} 7 )&l Bl g9
&3 10.0 g 10.0 g 10.0 g
glutamate 0.5¢g 0.5g 0.5 g
< 8.0 g 10.0 g 12.0 g
= 81.7 g 79.7 g 77.7 g

3% 100 g 100 g 100 g
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(2) Mt Aol wE F2|7 based] A R M=

AN BE Al gl 7 u g8 w9
iR #ck Aot Atk
ok @t oFatt Z R e e 733t
glutamate =t e ¥ nE
¥ 2% Wlx% 24 Fo| @t
L 4196 42.26 42.24
A a 3.69 365 358
b 753 7.15 7.23

gepe] Arle welstdl VSAAE ¥ A3 eyl 7, 99 AW UIS
Qte] ofstAL LR Zste] Awet thutg Bolk uighd 82 10.0 g2 A
Ae garo s Asidch A= g ol QoM Z wighulE Aolol FET
Aol 7t QAShet.

) HA w3 2% A8

Qo] 43, glutamate, A%e] 71& wdoll iy A wgul g BBIA
th ol7lME me] mzjel X oot Yy BWat T& st WSS
e 715y R AR AYEI| sist] Bel HWLE 10522 I
S Ad S T ERES SUst] wlxY Fe7bH baseE AZHIL AeH
AHE AlAIBHSITL

uighH] 10, 11& Wote] 23 $EsiR, g4 2 Tegdd HES A
7} 5g#) MrI ujhe] 12 AR 10 g 7R wigh] 8ol wlslA wite] 2
Bt Adstel 7 ST Fof ofzte] muizt &ute] A =AM °l=
&u|Zo| UE wo| ArIHY) BB AoE wHch E=T 10 g A7t
o ujghe] 130] Fwe ot vehigloy, $uEe FEUA TA S
Aum wid bl iy WEE B FWE s, 4+ AB 2=RH
SulBe] ulgo] 7:321 widy] 158 HAe) FEF wigw e FFstHch WY
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g]15E wete] ZEU =2E U4 A =TT AR uighy] 133 HlRy
Aoz Uepytch

(1)whghu]

uighy] 10 uj ghu11 wighal1z  wigkuli3 wigtell4e ]IS
&g 10.0 g 10.0 g 10.0 g 10,0 g 10.0 g 10.0 g

glutama

te 0.5 g 0.5g 0.5g 0.5g 0.5¢g 0.5g
o A9 (5e)+ A%H(58) EEgee)r xeg SUE  E=H)-
. 2= (5g) ol @ (5e) 2 (5g) (10g)  (10g) &R (3g)
= 79.5 g 79.5 ¢ 79.5 g 79.5g 79.5 g 79.5 g
¥ 100 g 100 g 100 g 100 g 100 g 100 g

» e 2% XY

(2) @ 250 w2 3717 based] VA L A=

ujgel10 wielll  eige]12 wighe]l3 efbu]l4 wiyhelis

2 A st st AT AT A
o g} oFsir  efsit} ey A gAY
glutamate

" e LR 2E LR e E
3 B 2% 289 ol wr

L 41.26 41.42 40, 68 41.08 40.96 40.78
% | a 3.25 3.48 3.18 3.49 3.26 3.30

b 6.79 6.35 6.72 6.74 7.05 6.75

uof) wlxer elo] Y A=Y BY A¥E

%2717 base AMzA] AMgEE wl2Y A W0TCHAN €F A=W ¢, F
2 A=Y 9 32 4To] UE R|Y o= vppo] oA AT widh
15¢] =njelo] Ax|sHs HEPS AAste] vz ddd oy +% Fo 3
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A ANYS AAst2A st Ao HFZn|Y Wiz 158 V&L
o} A=A uigh] 15& 40C dEA=2Y o, 6L FAA=Y o, WY
d] 172 4To] WE BAL PUS AHgdto] Mz FE]7 baseE HZ 3}
Bkt

(1) wigw] 15, 16, 17

or 23] . AT
A~ =t
b1 k=S T £HH|§ AF  |glutamate 5 w2 arel
g 7 3 10 0.5 79.5 100

% 80T, 2% Q4o 18 3027 o2 wjxgk g

(2) AAH w2 Yol whS 7 base o UL & A=
w315

A% g8 (40T oif—az_ﬂ ( %;“;Q:; 3 4;“1?7‘:;1; @

Bt e} e} et
e I At Bag o oy wat

glut;nate BE RE BT

¥ HOH ookt aguwaw R 2RV EY Y
L 43,62 45.40 43.83
| a -3.11 -5.60 -4.92
b 6.51 8.53 8.03

wi&ky] 15,16,172 M 2RI w28 F2|7}A base BF AP B} FF
g g Uehjdch. Ase) glojd: BHE, ANE, JPAE BE FAAZR
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3 7t A ARSR wiyhw] 16, 170] @3 AR A& AR wiEM] 159
orzte] xjol& KAt WEE T2 AXY Y& AMET uidy] 160] 45.402
2 M g 2 bR ol EAXY 4 ARSE wiyulisT) 43.622 7}
F utolth, 4TellA AAFe 4 AR wiyn] 172 wjgu] 158T} ofzt
2 43.838 HWEE Hyrh ol wiyw] 157} dFA=R| 23] o] ¥
W7 wjEold wiy] 16 SAAZE ) w2y g N7EE A ad=
FASH= Ro® weigrh $e¢hEQU FHANE 2 2ENE o= v
160] 47t o} F-L 2ENG W uiy] 158 ol ZF Uehfddch Fol 4l
OME AE Az g AFLY wiEm] 1565 o¥7ke cooking flavor7} 7 A]
Lo wisiA uigdu] 163 17 w23 249 A ¥e Fo KA Al
th STt E§F o s A wag wf 371 WHoR AN RxY de
AFRR w2 ¥l RE @ Bgees & Abol7t gl 5 A=
3 A ARRY AL ARy ¥go] EAV € £ ALoEBR £¥ JF S
Argste] FE 7S AzsHe Zo] Fou AT Fo] ooX ¢ B¥
AYL 40T AF AZRAA BF3EM AMg3sHs A= E 471 fle A
o2 A7) webd B AN e ¥espl Az w2 o] AAz:
40CoN GEAR A7l Zeg, F FXE 2o wighis W] 162
23 st

3-7-3, w8 T A8 Az Q@ 4] HF

28 Fe s Ao AMSEE FARRE FHolut ZujAFE Bl °l&
He o, 7, A, nhis, IRMFE A3ed oY EuAz ¢ wjx%
F 2717 base?] EWUAZE vhEat #rtl

7}) vlZ23¥ Fe] 717 base
60TOIA 3-4A17 T 4+EUL el @F A=A w2y Ferir
base® 18~20 mesh?] 7| = EH3}4ct.
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TI2eE=5 -

) 3 2
e LAste AWR AZIE AEln 40ToA 18A178 F¢ EHUR
8.70%L)2] 2 GF ARAIZ ¥ 18~20 mesh?] A7|E E35tALt

th A &2
o2 Z1& 18~20 meshe] 27| B4}ttt

@}) A% ¥

FEe EBolM 10-2083% ARE SEAFA BB A FEL ¥
& L 2xi¢jat Ha|slo] 18~20meshs] IA7|E 40TColA 5AI% T FEUH
3.35% U922 AZzAATE ¥ Aoz AuEI e ¢ £UE o83}
o] ofzte] 4B 7bsle] 91} L VIR A HYI ¥ vl ARAAA A
£33l = Frl.

u}) ok £
ARED e mkAE AZnHe(Ael 100 %uke)E 18~20meshe] A7
gaste] AMg-staiTt.

v}) 2E7HF &%
A|TE T Qe AEIE(A BE XIFEI00%, XYY AHEFE)E 18~20
mesh®] F7|2 #45l] AHE3Ich

a2y Felvi AZe] ARE &, FARY FEULS e At

TEX AS [y
AR gsid | =24 |3 22| Q2T e B T
B
base Loy
% 5.82 335 8.70 4.26 10.18 13.23
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3-7-4. &= vy Fe| 7 AFEY o

FE7HE AEel 2oy PAUE 22 HIBIA e Zeo|7] wigo F
Z7HA 7} A7tEle Ago] Folojukel wety Feirile A=z Folvke
AEE Egol AY3IA uwigEolof girt. wiztd EF3H= AES delut
3 22 oyt R AE, ot HAZS 438 =0 AE, 53
o] Zuj FHo] ooyt IR 42 A EY TR WUro] ZzZe] e
Azg APt cht wlxy FerplE ARstgch olwl Fojzt &
F2)| 7M1 basex #]8] wign] 158 eI ol AMEEHE FAEEE 2
o, AR =22} £, o £, 1 £Y, IX7HF 29 S22 oY A

2 oollA HEE o A =sigc.

o% o i M e

e

7h) =0 <€ 3§ 54 HEE vx¥ F0M

=& T A 22X .
AR Nz 74| AT ¥ 7 su &
base ¥
g 52 40 8 100

Zo] ¢Hd ¥ F 5o HES 9 FEsd solvks ARRE MY
Fe|7tA base, Z £E, AT xExt UL AHgsigict. WEFERTke AT
# ez gt U= o] uiAY ZAoE AeyIiEe] A AR £ B
o] WA Ui w2y 223 Yol JUBeE YEF 99} IS njE HAIE)
drt. AT R=ExHe wj2¥YI 7Y ofFE FFAM H oSFNERK UFE
102 BT 22 w2y g2} 7o) ojA Ho|r} glaL Blo] FFA 4
o] gzt gol 8xE Fhe Zo] AYY Aoz AeYIH AU
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L) 42 A& xT oM

¥
@uge |MEE TP o un e ew | 23

base
g 85 7.5 7.5 100

A3t AEE FeE7Mle] AMHE AREE 2¥d, I vhed AE
steich. §1o] wigte o] s Foy Ao {WeysiEe] vz Y& o
A tiate] He AEY 42V W FFARE FE Aol FR FIFHo,
vhe} nHsL ojn] thgAlEe] Eoirl ale ARt viyRels] wiFel ofitt
Z7tsteich

th dE3A 42 AEE wx¥ ¥

o L) B AT X} = NN B ) o ol NN
o, 28 221771 base g v B¢ £y 2y 3%
g 50 25 10 10 5 100

53} o] GEBA] 42 AF ArtEE Fe/M AREE NZY ¢,
2, Az 3, 22IHE7F ARSE AT $18 oA Bele ARl & ogdle
RAog Heyrisel Aok #3A Uethly] f18] 1x& AHEStAR AR =
S @I IRIERY FS No) AfAes I o =T U7 268t

%2 wigstgct. she B3t gto] A7 SV =S 1052 wistsict
3-7-5. B2 Fe7p A2FE=E

xS o] &Y ¥ev AFY FUAY HF A2FPL scheme 113}
Zrt.
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GFAZxH |3} o
(40°C, 24A]3h)
]
tlX] 7]

(80C, 2% A4, 1% 30 %)
J

I HEo] FEZ |

d
I 2} e ]

ETCTRTE

t < = = (e}3e]15)

EEECEERIONN
!

l e ]
!

FEAZ(60T, 3~4417)

2|71 base A&

| =4 |

[ d==a(18~20mesh) |
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